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THE TOTAL GROSS AND NET RAILWAY EARNINGS 
of 128 railways for the month of April and of 126 
roads for the first four months of the current year 
according to statistics collected by the Financial 
Chronicle, are as follows: 


-—-— April. — 
1890, 


ae Ycccsaseses cs ckies $51,667,593 $45,151,175 
i ae Faevensesih 15, 105,728 13,156,844 

Four Months.-—~ ~ 
ER Uiubeknnsssehvcssersnincs $194,217 925 $175,003,501 
Mastejesincssedevvsncenss 55,878, 208 50,150,460 


CABLE POWER on the Third Avenue R. R. is now 
a certainty, the Court of Appeals having granted 
the company a mandamus compelling Commissioner 
GILROY to grant permits for its proposed cable 
road, This is the outcome of a litigation commenc- 
ing in 1887, when the company tried to put in cable 
power under its charter, which permitted of the use 
of any motive power but steam. A mandamus 
granting the company power to open the streets 
was refused by the Commissioners of Public 
Works. The matter being carried to the courts, 
it was held that steam at the terminus for operating 
the cables was steam on the road in the meaning of 
thelaw. Application was then made to the State 
Legislature, and a bill was passed permitting any 
company to change its motive power upon receiving 
the consent of the State Railroad Commissioners. 
The Court of Appeals has held this bill to be con- 
stitutional, and has granted the mandamus for ithe 
opening of the street. The company will at orce 


commence work on its line and have it completed in 
6 months. 


THe New York CENTRAL RAILROAD is renum- 
bering all of its locomotives, of which it has over 800, 
Those from 1 to 249 will be switching engines, from 
250 to 700 freight engines, and all above the latter 
number will be passenger engines. From the distri- 
bution of the numbers it is a simple deduction that 
the assumed proper proportion of switching engines 
to actual hauling engines is as 250 to 450, or 1 to 1.8, 
which is not far from the actual average proportion, 
and illustrates how many expenses there are in 
handling traffic which the public rarely thinks of. 


Tae Worst ACCIDENT oF THE WEEK occurred on 
the Baltimore & Ohio R. R., near Childs Station, 
Md. It was caused by the breaking of the left main 
rod of the locomotive, a part of which struck the 
fireman, killing him instantly, Two sleepers were 


being injured, one of whom, Chief Engineer Acken- 
heil, of the Staten Island Rapid Transit R. R., 
died soon after. An accident nearly as bad occurred 
on the Reading R. R. at Tuckerton, Pa. It was due 
to an open switch, thrown by a brakeman on a 
gravel train. The locomotive and two cars of an 
express train were wrecked, killing two men and 
injuring two others, The cost of the wrecked rolling 
stock added to the sums the railway will have to 
pay to the families of the killed will exceed the cost 
of the interlocking signals and safety switches 
which should have been at this place. 


BRIDGE ACCIDENTS are reported as follows: A 
flood at Atchison, Kan., carried away three railway 
bridges at 7th St., beside a number of small highway 
structures. A large bridge below Viele, Ia., on the 
Chicago, Burlington & Quincy Ry., has been washed 
out. The trestle of the Addison & Pennsylvania Ry, 
at Osceola, Pa., was carried away by a cloud burst. 
A foot bridge at Hoboken, N. J., gave way, throwing 
40 persons into the water. 


AN ELECTRO-MECHANICAL RAIL TESTING APPA 
RATUS has been recently tried at Ermont, France. 
It is called a “‘schiscophone” and consists of a 
microphone and telephone combined with a mechan- 
ical striker and an induction ancliometer. The in 
strument is claimed to be a reliable indicator of 
faults in the metal, and in the experiments made a 
defect was invariably found on breaking the rails at 
the places indicated as defective. 


AN EIGHT-WHEEL ELECTRIC CAR is being tested on 
the Shawmut Ave. electric railway line at Boston, 
Mass. The car is 28 ft. long, 7 ft. 3 in. wide, and 7 ft. 
9in. high inside measurements. Its capacity is 46 
passengers. The car is mounted on two four- 
wheeled trucks, and is provided with anti-friction 
bearings and centers, and with hand and vacuum 
brakes. The motor is a 15 horse power Thomson- 
Houston. In the test great difficulty was had in 
keeping the trolley in contact with the wire in 
rounding curves, No difficulty was found in round. 
ing curves of 40 ft. radius, but considerable trouble 
was experienced in rounding a curve of 31 ft. radius, 
and it was found impossible to pass a curve with a 
28-ft. radius. Improvements are to be made on the 
car, by which it is expected that all these difficulties 
will be avoided. 


THE CONNECTICUT RIVER R. R. will soon try the 
experiment of lighting its locomotive headlights 
by electricity; storage batteries and 25 candle-power 
lamps will be used. 


AN ELECTRIC LOCOMOTIVE HEADLIGHT was recent- 
ly tested on the Columbus, Hocking Valley & Toledo 
R. R. The light in question is known as the Pyle 
and is of 50,000 candle power. The electricity is 
generated by asmall motor placed on top of the 
boiler just back of the headlight and operated by 
steam power. The cost cf the light complete is 
$350. The test proved very satisfactory, the light 
being strong enough to enable objects to be readily 
distinguished at the distance of a mile. 

OMNIBUSES PROPELLED BY ELECTRICITY on the 
ordinary street surface are to be run in the city of 
London shortly from Charing Cross to King’s Cross, 
carrying 26 passengers each. They will be driven by 
storage batteries, which will be charged at a station 
at King’s Cross. Electric delivery vans or trucks for 
heavy traffic are also to be introduced in London 
shortly, and charging statioris will probably be es- 
tablished at various convenient business centers. 
An electric butcher's cart is to be the pioneer in this 
direction, and will soon be given atrial. The era of 
the storage battery in this country has hardly begun 
as yet; but it seems alone certain to play an import. 
ant part in the near future in the propulsion of 
minor vehicles both on land and water. 


THE EDISON MAGNETIC ORE SEPARATING PROCESS 
is to be put to practical use at the old Ogden mine 
near Ogdenburg station, New York, on the New 
York, Susquehanna & Western R..R. The New Jer- 
sey & Pennsylvania Concentrating Co. has been or- 
ganized for the purpose, and will, it is stated, equip 
the mine with the necessary machinery and com- 
mence work at once. Another ore separator, the 
Finney, is now being tested at Philadelphia, and 
proving to be of great promise, 


lighting at a restaurant and café 
electric light bulb is of delicate 
throws out tinted rays favorable to ladies of deli 

cate complexion, Coffee is made in glass jars, in 
which spiral platinum wires heat the water to boil 

ing. From this coffee is made and distributed to the 
various tables on a small electric railway. 


in Berlin, The 
pink glass and 


THE INTERNATIONAL ELECTRICAL EXHIBITION in 
Frankfurt-am-Main next year will cover about 15 
acres. The directors aim at having every applica 
tion of electricity exhibited. During the exhibition 
meetings of several societies will be held, among 
them the Society of Technical Electricians, the Hy 
draulic Engineers’ 
cists’ Association, 


Union and the German Physi 


THE REMOVAL OF A RAILWAY BRIDGE in the 
American fashion (with a difference) was lately 
made at Glasgow by William Arrol & Co. A bridge 
on the Glasgow & Southwestern Ry. was too small 
for the traffic to which it was subjected, so a larger 
one was built on trestles close to and parallel with 
it. Ways, similar to those in ship-yards, were then 
laid beneath both bridges, the old structure freed 
from both abutments and supported on these ways, 
and then moved off at the same 
bridge was placed in position. Traffic was delayed 
i7 hours by the operation. The two bridges together 
weighed 400 tons; span not reported. 
of Oct. 22, 1857, and Aug. 24, 
heavier bridges some 45 ft. 
illustrated, 


time that the new 


In our issues 
1880, the moving of 
in 15 to 17 minutes was 


A GREAT TUNNEL will shortly be 
Colorado Midland Ry., 
Springs. The 
were made 
BRYANT 


started on the 
145 miles west of Colorado 
surveys, plans, and specifications 
under the direction of Mr. B. H. 
, the chief engineer of the line, and the con 
tract has been awarded to Shanahan & Co. 
ville, Ky. The tunnel will be 9,360 ft. 
cost is estimated at $1,000,000, 


. of Louis 


long, and its 


A LARGE DREDGING CONTRACT will be awarded by 
the government within a short time. Smith and 
Windmill Islands, the part of Petty’s 
Island, and the neighboring shoals in the D laware 
River, must be removed toa depth of 2 ft. below 
low water mark, necessitating about 17,000,000 eu. 
yds. of excavation. The cost is estimated at $3,500,- 
000, 


western 


THE PAVING BRICK TESTS recently conducted by 
the Board of Public Works of Omaha, Neb., 
not sufficiently exact to be of much importance, gave 
some interesting results. The bricks were tested 
for absorption, resistance to impact, and crushing 
strength. The following 
obtained : 


while 


table gives the results 
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Diamond Brick Co... 


008) 12,286) .028 
Beattie and Benning 


005) 12,472! .030 


Drury B. & T Co..... O12 | 10,583, .125 
Beatrice Paving & Building Brick Co 09 5,976 1¢ 
Beatrice Sewer — Geel. cis x 077) 6.220.149 
Joseph Deiss....... wee ...| 056) 9,714,140 
Dawson, la.. aie ’ . O41 8,686 147 
GalesBarg ......-....0.. ee : 008) 7,534. .179 

THe LEARY TIMBER RAFT which recently left 


Newfoundland for New York, towed by two tugs 
was broken by the chafing of the connecting cables, 
and two of the 17 sections were lost in the Bay of Fun- 
dy. The raft was about 2,000 ft. It will be 
repaired at Rockland, Me. 


long. 


THE MAXIM-NORDENFELDT GUN having been made 
the subject of some damaging reports, Mr. Hupson 
Maxt™ has written a letter ascribing these rumors 
to stock-jobbers solely. He says in his letter that 
the tests at Annapolis, in Russia, in Germany, and 
in Austria have been entirely successful. In some 
of the endurance tests in Austria 34,000 rounds were 
fired from a single barrel, 20,000 rounds of cartridges 
with steel-covered bullets being fired from a single 
barrel before the rifling was materially injured. One 
lock fired 40,000 rounds. Only one main spring broke 
in 200,000 rounds. In al] these tests over 200,000 rounds 
were fired, and the whole 132 guns were accepted. 
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A NOVEL PuMP is in operation at Ocean Grove, 
N. J., for the purpose of pumping ocean water into 
Wesley Lake and making that body of water salt 
and more healthy. The pump is worked by the mo- 
tion of the waves acting upon a hollow iron ellipsoid 
with a major diameter of 10 ft. and a minor diam- 
eter of 7ft. The ellipsoid is fastened to the pier by 
iron arms and weighs, with the arms, about two tons. 
From its top a cable runs to a pulley and thence to 
a building on the shore which contains the pump 
proper, with which it is connected. The motion of 
the waves causes the ellipsoid to rise and fall, thus 
moving the cable back and forth and operating the 
pump. T.e pump is now lifting about 5,000 galls. of 
watera minute. The apparatus is the invention of 
Mr. N. O. Bonn. 


A BIG BLAST was recently discharged at Dor- 
chester, Mass. The blast was arranged to blow out 
stone for a cellar from a ledge on Dorchester Ave. 
The ledge is of Roxbury pudding stone, and the con- 
tractor, JaMEs A. KING, had drilled 19 holes 12 ft. 
deep and two holes 14 ft. deep, into which about 75 
lbs. of dynamite had been placed. The surface of 
the ledge torn by the blast was about 20 x 50 ft. 
and the depth was about 15 ft., the stone being 
broken into fragments weighing from 100 lbs. to 
several tons each. A church which stood only 20 ft. 
from the blast was uninjured, with the exception of 
asmall amount of glass broken in the basement 
windows. 


ANOTHER ARCTIC EXPEDITION is to be undertaken 
providing the bill appropriating 200,000 kroner 
(about $56,000) asked by Dr. NANSEN, its projector, in 
aid of the expedition is passed by the Norwegian 
Storthing. Dr. NANSEN proposes to make the ex- 
pedition in a vessel of his own invention built with 
very slanting sides to prevent its being crushed in 
the ice and just large enough to contain the neces- 
sary coal and provisions fora five years’ trip. The 
grant in aid of the expedition is strongly recom- 
mended by the Mathematical Scientific Faculty of 
the University at Christiania. 


A SITE FOR THE WORLD'S FAIR has been decided 
upon by the directors. The site chosen is what is 
known as the lake front site, and lies between 
Sixteenth and Monroe Sts. It has an area of 
250 acres, and by the additional filling in of a strip 
700 ft. wide 100 acres more can be obtained. 
Negotiations are now in progress with the Illinois 
Central R. R. Co., which owns a right of way 200 ft. 
wide along the lake shore, upon the satisfactory 
conclusion of which the commissioners will issue 
$5,000,000 of bonds and commence work. 


AN EIGHTEEN STORY BUILDING to cost $2,000,000 is 
to be erected in Chicago for a Masonic Temple. The 
building is to be located on State St., between 
Randolph St. and Burton Pl. Burnham & 
Root are the architects. According to the plans the 
structure is to be 18 stories high with ground dimen- 
sions of 170 x 114 ft., and it will be constructed of 
steel with a facing of terra-cotta, stone or brick. 
The basement and a large part of the building will 
be given up to stores located around the rotunda 
which will occupy the center of the building and 
run to the extreme height of the roof. Eighteen 
large elevators will furnish access to the various 
floors. 


MANUFACTURING TOWNS BUILT BY PRIVATE 
CAPITAL are becoming quite a common feature of 
our manufacturing States. Two such are about to 
be built in Pennsylvania; one by a Pullman-West- 
inghouse combination, which proposes to engage in 
car building, and the other by a syndicate of Eng- 
lish capitalists fiom Oldham, England, a large cot- 
ton manufacturing town near Manchester, with 
cotton manufacturing as its business. This last 
town will be called Oldham, and elaborate prepara- 
tions have been made for its construction and the 
establishment of its proposed industry. About 650 
acres of land have been purchased fora site, water- 
works, gas and electric light franchises have been 
procured, plans for 500 houses for workmen com- 
pleted and several cctton mills, each of 30,000 
spindles and 1,000 looms, and each to employ 600 
hands, are to be built. 


The Walls of the Wet Dock at the Port of 
Havre, France. 





Without going into the detail set forth in Le Genie 
Civil for May 17, the account there given of the 
method of constructing this dock is very interesting, 
and we make the following abstract : 

The Bellot basin is the ninth in number of the 
docks in the port of Havre. It is on property almost 
entirely reclaimed from the sea, and bounded on the 
south, or seaward side, by a masonry dike 3,320 
ft. long and a boom, or breakwater, of framework 
1,770 ft. long. There are two basins in a line, separ- 
ated by a gate and an entrance gate from the Bassin 
de lkure. Each basin is 210 m. wide by 450 m. long, 
and the bank separating them 100 m. wide. 

The main dike-wall is founded on the original 
shore on a béton platform about 5 ft. thick. The 
height of the wall is 29.5 ft. above the top of plat- 
form and its thickness varies from 9.8 to 19.7 ft.; sur- 
mounting this on the outer edge is a wall about 4 ft. 
thick and 3.3 ft. high, carrying a heavy granite 
coping, 20 ins. thick. Up to the height of about 23 
ft. the wall is béton with ashlar tie walls 3.3 ft. 
apart; above 23 ft. the wall is all ashlar. 

The entrance lock is 98.4ft. wide and the sill of the 
lock is leveled off at such a depth as to secure 27.2 
ft. of water on it at the lowest tides. This lock, 
founded on a soil made up of sand and pebbles 
mixed with clay, rests upon an inverted arch of 
beton, 174 ft. wide by 98 ft. long, covered with three 
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Fig. 1.--Plant for Sinking Masonry Blocks; Pumps with Horizontal Axes. 


conveyed to the work at low tide by a submerged 
way. The administration charged with the execu. 
tion of the work commenced by sinking a pump at 
each pit with two certritugal pumps worked by telo- 
dynamic cable, operated by two 18 horse-power en. 
gines on shore. The results were unsatisfactory and 
it very frequently happened,during the earlier stages 
of the work, that the workmen would be compelled 
to place the béton under | to 2 ft. of water. 

The administration then drained the pits by the 
aid of machines, descending to the beach and 
drawn back again with each tide. There were 30 of 
these pumps for the dike, and the motor force re- 
quired to lift the water was the equivalent of 63 
horse-power. Afterwards piles were driven and 
the excavation and coffer-damming and the placing 
of b*ton was proceeded with by ordinary methods, 
building fhe wall upin steps. Notwithstanding the 
fact that the work was frequently interrupted by 
storms, and at times partially destroyed, this 40,000 
cu. m. of masonry was finished in 36 months. 

The depth of the pits or trenches founding the 
walls of the dock proper was about 26 ft. The 
loss of time in emptying these at each tide, and the 
caving of material produced at each return of the 
tide, rendered impracticable the method adopted for 
the dike wall. The engineers, owing to these con- 
siderations, then determined to make the founda- 
tion in blocks of masonry of the width of the wal! 
itself and sunk into the soil to the necessary depth. 
These blocks were then to be united by short arches 
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Wet Dock. 


courses of brick. The thickest part of the inverted 
arch is 14.76 ft. and the lower arch is 3.3 ft. thick. 

Passing to the construction of the dock, the bottom 
of which is at — 9.35 ft., the basin walls are vertical 
for 23.45 ft. and then continue with a slope of th 
to the granite coping, which is stopped at the level 
of 30 ft., or 3.3 ft. above the highest equinoxial tides- 
These wall were built either in the dry, by draining 
the pit, or by working between tides. Including 
the foundation, the walls are 39.36 ft. high, and their 
average thickness is .4 of the height. In the upper 
part of the walls is built a passage way for holding 
the conduits of water under pressure to be used in 
operating the various hydraulic engines. 

The time at command and the conditions of the 
work did not permit the construction of a coffer-dam 
inclosing the entire dock area. The west dock had 
to be put into service with as little delay as possible, 
and the greater part of the work had to be built in 
the water, including the main dike and about two 
tiers of the masonry of the dock walls; after the dike 
was built and a temporary coffer-dam put in to con- 
nect it with the shore, the remaining work was done 
in the dry by dredging and pumping. 

The main dike, 3,330 ft. long, was commenced at 
both ends simultaneously. The site of the work was 
completely exposed to the tides and was submerged 
at each high tide from 6.6 to 13.2 ft., and even touch- 
ing 20 ft. in exceptional tides. Piles could not be 
economically driven except by machines worked by 
hand, and floating steam pile-drivers were imprac- 
ticable owing to the difficulty in keeping them in 
position, the loss of time in taking them away at 
low tide, and the fact that they could only work 
about 24 hours in 24, or 63 hours per month, not 
counting bad weather. 

The mortar and béton wer wixed on shore and 


supporting a continuous wall of masonry. These 
blocks were rectilinear in plan in the straight 
walls, and had a trapezoidal section, with a curved 
side, in the corners. 

In dimensions, these blocks were 33 ft. long, 22.9 
ft.wide and 26 ft. high, with a central well, leaving a 
shell of masonry 7.2 ft. thick above and 5.6 ft. below. 
Afterward the well was filled with béton and pre- 
sented a total volume of 536 cu. m. 

The Sinking of the blocks was done in two opera- 
tions; the first was to sink the blocks two at a time, 
leaving a space of 39.4 ft. between them; the second 
operation consisted in sinking blocks between these 
after the others were completed. This plan was 
adopted to avoid the disturbance of material, and 
the consequent shifting of the blocks in descending, 
that would have resulted from the simultaneous 
sinking of two blocks close together. 

The blocks were started ona timber frame or 
grillage, 8 ins. thick, for which afterwards planks 
were substituted as sufficient to prevent the bottom 
blocks of stone from sinking into the soil. The total 
time consumed in founding and building one dock 
was 106 days, or 112 tides. 

The construction of these blocks was rendered 
particularly difficult owing to the numerous ob- 
stacles in the way of getting material tothem. As 
the outer dike wall was raised the water coming 
with each tide to the site of the wet dock deposited 
the mud held in suspension, and, as a consequence, 
after each tide the work already done was covered 
with a layer of mud. The soil of the old beach was 
equally covered with this soft mud, and would not 
carry the temporary tracks, and the workmen were 
confined to a single track established against the 
blocks. And, , the soil left between the 
blocks was continually being undermined and 
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washed away at high tide and the wells in the 
blocks filled with mud. Notwithstanding these 
serious difficulties, there were no accidents of mo 
ment. 

In sinking the blocks, during the first stage of 
construction. Letestu hand-pumps were sufficient; 
but centrifugal pumps operated by Brotherhood mo- 
tors were soon substituted for them,as shown in 
Fig. 1. This system answered as long as the lift of 
the pump did not exceed 23 ft.; but for the deeper 
foundations, touching 33 ft., the plan shown in Fig. 
2 was adopted. In the latter case a centrifugal 
pump, with a vertical axis, was placed ona platform 
suspended in the well; the axis was prolonged tothe 
top of the wall and there operated by a Brotherhood 
motor. This arrangement gave good results in sink- 
ing, but in filling the well with béton it was neces- 
sary to continually shorten the suction pipe, and 
when the pump itself was reached it was removed 
and the Letestu hand-pumps again brought into 
play. 

The contractor, Mr. ADRIEN HALLIER, introduced 
a feature in the plant for which he has secured a 
patent. This consisted in making the entire plant 
movable, enabling it to follow without difficulty the 
total progression of the work of sinking and filling. 
A centrifugal pump, with a horizontal axis and 
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of our facts, and in expressing opinions and conclusions 
are compelled to take for granted a fair acquaintance with 
its modern literature, giving the experimental results of 
trials carried on outside the American continent. 

To commence with—and asa heip in the direction of 
narrowing the province to be covered by this report—we 
would suggest for discussion the following questions, viz. : 

1. Is increase of boiler pressure an essential element in 
the success of compounding? 

2. What gains have followed compounding? 

3. What are said to be its losses ? 

4. What, per engine, is the increased first cost of com- 
pounding ? 

5. Does the saving more than balance this cost ? 

6. What are American conditions for locomotive ser- 
vice, and can the compound locomotive meet them ? 

7. Is it an essential defect of the compound that it must 
be short of starting power? 

8. Give a brief summary covering some details and pe- 
culiarities common to compounds. 

1. Is compounding of any value without increase of 
boiler pressure !—This query is due to the repeated asser 
tion that in compounding there was not, and could 
not be, an economy in steam consumption, unless the 
boiler pressure be decidedly increased, raised 
to 170 lbs., or even higher. The results of the 
experiments of Mr. T. URQUHART, Locomotive Superin. 
tendent G. & T. Ry. (Southeast Russia), contradict 
this statement. The trials cover a period of ten months, 
in the same class of service, with simple and compound 
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Fig. 2.—Pumps with Vertical Axes, for Deep Sinking of Masonry Blocks. Havre Wet Dock. 


direct action, was placed with its motor between 
the four guides of a framework suspended in the in- 
terior of the block well; these could be raised or low- 
ered by the aid of a simple windlass. At the end of 
one tidal shift the pump was lifted to the top of the 
well, and on going to work descended again as the 
water lowered. In filling, the suction pipe was suc- 
cessively shortened, and the pump was only lifted 
as the masonry advanced. By this means the drain- 
age of the well never required more than three- 
fourths of an hour at the commencement of work. 

The material was hoisted in buckets by a steam- 
engine fed ffom the boilers of the drainage pumps, 
and was discharged into barges alongside. These 
barges were brought in empty at high tide behind 
the walls and allowed to ground, as shown. Four 
blocks were generally being sunk at one time; a 
barge placed between two blocks contained the 
steam-generator and fed the pumps and two hoist- 
ing engines; all of this material, including the two 
barges for carrying away the material, floated at 
high-tide, as shown in the figures. 

In this manner 87 blocks were built, making a 
total length of 2,886 lin. ft. of dock wall. The blocks 
were almost always maintained in the vertical, and 
the deviation in alignment did not exceed 1.9 ft. 
These irregularities were adjusted by corbeling out 
in the upper parts of the wall. The final dredging 
out of the dock presented little of interest. 





Compound Locomotives. 


REPORT OF COMMITTEE OF THE 189) CONVENTION OF THE 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 


The slight experience America has had with the com- 
pound locomotive, although elsewhere there are 
between 600 and 700 in successful service, so contracts the 
possibie field to be covered by a report on the subject as- 
signed to us that we, of necessity, must go beyond the 
limits of this land and of this association for the major part 


engines practically of the same weight,and all with pres- 
sures of 135 lbs., and they show for the compounds a gen. 
eral average saving in fuel of 18¢. 

Apart from this solution of the vexed question of pres- 
sure, Mr. URQUHART’S experience is unusually interesting, 
because the experiments were carried out in cold weather, 
with oil fuel, which has a more uniform heating quality 
than soft coal; and the delivery of the fuel into the fire- 
box was almost automatic, thus practically getting rid of 
the “ personal factor,” for which it is always necessary to 
allow in comparing special and brief experiments. 

Mr. C. SANDIFCRD, of the N  W. Ry., Lahore, India, 
reports a 134 * economy with unaltered, but still lower, 
pressures, viz , 120 lbs., the saving being the same whether 
the steam was used in two or four cylinder (tandem) en- 
gines. 

These results will not surprise those who are familiar 
with exactly parallel cases in other forms of steam engi- 
neering. 

Do not misunderstand us to say that there are no econo- 
mies in higher pressures. There are wide possibi.ities 


with high temperatures; and the many published figures, : 


from recent trials, stoutly confirm our opinion. But under 
this leading heading, the committee wished to empbasize 
the fact that compounding, at ordinary working pressures, 
has its own value as an economizer of steam, without 
keeping hid the sister fact that higher pressures give an 
additional possibility. Andit should not be forgotten 
that very high pressure steam has, so far, only been fully 
utilized by passage through more than one cylinder. 

Higher pressures and very early valve cut-offs, for 
simple engines, have had a fair trial on many of our rail- 
roads ; nevertheless, to-day initial cylinder pressures 
above 150 lbs. are rare; and we believe that when boiler 
pressures higher than 160 lbs. are retained, it is with the 
object of making the boiler a reservoir of power for start- 
ing and grade climbing, rather than with a confirmed 
faith that very early cut-offs lower the fuel bill. 

The Saxony Ry. report increasing their boiler pres. 
sures for simple engines from 8% to 12 atmospheres (say 
from 120 to 175 lbs.), without resultant economy ; whereas 
212 lbs. has not proved too high for convenience or econ- 


omy ia the compound practice of the P.,L. & M. Ry. 
(France). 


2. What gains have followed compounding !—(a@) It has 
achieved a saving in the fuel burnt averaging 18% 
atreasonable boiler pressures, with encouraging possi- 
bilities of further improvement in pressure and in fuel 
and watereconomy. (>) It has lessened the amount of 
water (dead weight) to be hauled, so that (c) the tender 
and its load are materially reduced in weight. (d) It has 
increased the possibilities of speed far beyond 6 miles per 
hour, without unduly straining the motion, frames, axles 
or axle boxes of the engine. (¢) It has increased the haul- 
age power at full speed, or, in other words, has increased 
the continuous H. P. developed per given weight of en- 
gine and boiler. (/) In some classes it has increased the 
starting power. (g) It has materially lessened the 
slide valve friction per H. P. developed. (A) It 
has equalized or distributed the turning force on the 
crank pin, over a longer portion of its path, which of 
course tends to lengthen the repair life of the engine. 
(i) In the two-cylinder type ithas decreased the oil con 
sumption, and has even done so in the Wolfe four-cylinder 
engine. (j) Its smoother and steadier draught on the fire 
is favorable to the combustion of all kinds of soft coal; 
and the sparks thrown being smaller and less in number, 
it lessens the risk to property from destruction by fire. 
(k) These advantages and economies are gained without 
having to improve the man handling the engine, less 
being left to his discretion (or careless indifference) than 
in the simple engine. (/) Valve motion, of every locomo- 
tive type, can be used in its best working and most effect- 
ive position. (m) A wider elasticity in locomotive design 
is permitted; as, if desired, side rods can be dispensed 
with, or articulated engines of 100 tons weight, with inde- 
peadent trucks, used for sharp curves on mountain ser- 
vice, as suggested by Mallet and Brunner. One such en- 
gine of 80 long tons is now under construction. 

3. What losses are said to have followed compounding ? 

(a) In some particular types, as actually proportioned, a 
loss in starting power of from 1 «to 20s. However, loss 
of power in starting cannot be said to be a defect in the 
principle of compounding. (6) An increase in the number 


of parts. They are tew and plain in the two-cylinder en- 
gine, entailing little outlay at first cost or in re 
pair. (c) A possible, but this committee thinks not 


probable, increase in the cost of repairs to the 
boiler, per pound of fuel burnt, if higher press 
ures are used. Positive information on this point is 
difficult to obtain. (d) An increased cost of repairs 
to the engine per mile run. This item is not yet large 
enough to be measurable, after three years’ continuous 
service in the plainer forms of the two-cylinder ¢om- 
pounds. (e) A larger percentage of failures on the road 
due to greater complication and size of parts. (f) In- 
creased reciprocating weights on one side, either not bal- 
anced, and so increasing the deflection of the engine, or, 
if approximately balanced, the balance weight doing in- 
jury to the roadbed, etc. The two last sections seem to be 
pure suppositions, which, after search, we find no evi- 
dence to sustain. (g) Want of variability or adaptability 
to wide extremes in speed,and to amount of work to be 
performed; sothat a large compound does not work as 
cheaply when hauling light loads, or running without 
load, as a simple engine does, 


It is not proved that a compound, working properly 
throttled, that is, with steam wire-drawn, may not have 
actually, as she theoretically has, a wide and economical 
adaptability. So that if the compound, like any other 
moto, be not as economical when exerting low power as 
when exerting full power, it probably will use less ste im 
than the simple engine of same weight, working under 
similar conditions of light haulage duty. 


However, the one thing certain about “ American con- 
ditions” is that no large portion of our motive power does 
run lightly loaded, and until we have a wider experi 
mental experience, it is not recommended that all loco- 
motives, doing branch and local light service, be built 
compound. 

4.. What is the increased first cost per engine? M. V. 
BorRIe3 has published figures giving cost. 
ing of his own design of engine, he says : 

They can be built 2% to 5% cheaper than single en- 
gines of the same power—not of the same maximum 
tractive force; because this power depends upon the boiler, 
which might be 10% to los smaller for the compound 
engine. if the same boiler is kept, as is commonly 
the case, the —_——— engine would be some 2% or 3x 
heavier and 4% or 5¢ more costly than a simple one; but, 
with J? rly dimensioned cylinders, 10% to 1 more 
powerful than the latter. For equal work, the compound 
engine would always be the cheaper engine. 


Mr. E. WORTHINGTON sa. s: 


In speak- 


The intercepting valve and copper pipes forming the re- 
ceiver, and the patterns for two different sizes of cylin 
ders, are the chief items which raise the cost of a two- 
—— compound locomotive; while engines with 
three or more cylinders have additional parts, which 
considerably increase their cost. In engines with 
four cylinders. the tandem system is cheaper than the 
receiver system. Tandem cylinders are, however, objec- 
tionable, because the pistons are difficult to étamine; but 
the receiver system is ready of access, and affords an op- 

unity of heating the intermediate steam by circulat- 

it among the waste gases of the smoke box: and, by 
iso! ting a high ovens ure and fow-poeenare cylinders, 
an vantageous erence of temperature is main- 
tained between them - 

The cost of constructing a number of two-cylindered 
locomotives does not greatly exceed that of the same num- 
ber of ordinary engines. The cost of three-cylinder’ loco- 
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motives may exceed that of simple engines by $1,000 to 
$1,250 each. 


The cost of changing simple to two-cylinder engines need 
not exceed $250 to $300 each, if the expense of drawings, 
patterns, and templets be divided over a series of engines. 
The additional cost of building a two-cylinder engine, 
with receiver, etc., as used by the Michigan Central Ry., 
or the ingenious form of four-cylinder engine, as 
used by the Baltimore & Ohio Ry., need be little, if 
anything, over $200 (excluding royalties), or say from 
2s to 914% increase on the cost of a simple engine. 

5. Does the saving more than balance the increased first 
* cost 1—If, for convenience, the fuel saving be taken at 
17%., or one-sixth, and the gross consumption at 900 
tons per year, with coal at $1.50 per ton, the decrease in 
the annual fuel bill is but $225. Certainly not a wide mar- 
gin to cover contingencies. If, however, at first only the 
more powerful engines are compounded, whose consump- 
tion averages 1,200 tons per year, and coal, as is common, 
costs on tender $3 per ton, the saving on fuel is $600, or 
two cents per mile on a mileage of 30,000 per annum. As 
this amount would cover not only reasonable interest on 
first cost, but also allow for about 33 per cent. increase in 
total expenditure for motive power, repairs and renewals, 
the saving is certainly enough to permit a possible, ‘but 
we think nota probable, largely increased cost of engine 
repairs, and yet have a margin of saving on the final bal- 
ance sheet to the credit of the compound. 

6. What are *‘ American conditions” for locomotive 
service? Can the compound engine meet them ?—We 
have given this section a large amount of atten- 
tion, because it has so often been said that the 
compound mast, to be successful on this continent, 
be adapted to suit American conditions, and your 
committee naturally were desirous ef fully understand- 
ing these conditions. They have not been specifiea 
by those making the assertion; and we must reluctantly 
confess to having failed to identify, much less define 
them, so that after along, unsatisfactory chase they ap- 
pear to us to be somewhat mythical. If any member 
can, and will, specify them, he will confer a favor, at 
least upon the committee, if not upon the Association. 

If an American condition be large starting power, then 
the Mallet two-cylinder and all four-cylinder engines easily 
have cylinder power in excess of their adhesive weight - 
If American conditions be ability to do satisfaetory work 
ona second-rate or third-rate roadbed, or simplicity of 
construction, or easy accessibility of parts, then these 
con@itions are met by any two-cylinder engine, or by the 
B. & O. R.R. four-cylinder engine. 

Apparently neither climate nor men are factors in this 
equation, as compounds are a success in the hands of 
ordinary enginemen in partially civilized countries; and 
in hot climates, as well as in Russia, under conditions of 
low temperature and snow as trying as those ordinarily 
met with inside of 51°, the present northern limit of our 
railway belt. 

7. Isitan essential defect of compound locomotives 
that they must be short of starting power?—Certainly 
not! The starting power of the Mallet typeis at least 
equal to that of a simple engine of the same weight, and 
its cylinder power can easily be made to exceed it, by 
allowing more than half boiler pressure in the large cylin- 
der for the first few revolutions. In the Von Borries, 
Worsdel], Pitkin and other two-cylinder types, and the 
Lepage three-cylinder engine, their starting power (as 
Professor Woors has graphically illustrated), at 170 Ibs., 
may be greater than that of asimple engine at 150 Ibs., 
having cylinders of the same size as the high pressure, 
during the first half revolution, but that after this power 
(at low speed) of the compound diminishes to 80% or 8< 
of that of the simple engine. This conclusion is 
modified and improved by the knowledge that all two- 
cylinder engines originally designed as compounds have, 
or should have, their small cylinder larger than the cylin- 
der of the simple engine of corresponding weight or duty. 

It is possible, with the Lindner or equivalent form of 
starting valve—and a painstaking cngineman—to get 
about 90% of the starting power of a corresponding 
simple engine. The Webb type of  three-cylinder 
engine (except with the low-pressure crank dead 
on center), has cylinder power enough to slip both 
pairs of wheels, and no higher starting power is 
desirable. What may be called the opposite form of 
three-cylinder engine (the Sauvage type), with cylinders 
of approximately the same diameter as used on the 
Northern Ry. of France, has ample starting power, 
because the full boiler pressure is admitted direct to the 
two low-pressure cylinders. In fact, if desired, the loco- 
motive can be continuously so worked, viz.. as a simple 
engine. Tandem and other forms of four-cylinder engines 
are not wanting in starting power. The B. & O. R. R, en- 
gine in starting, with a gear as simple as the water-tap 
gear, puts the small piston practically into equilibrium, 
and thus admits high-pressure steam to the large cylin- 
der. 

A mean effective pressure of 90 lbs. in a simple 18 ¥ 24 
in. engine will start a train of 13 coaches on a level in a 
lively fashion, and a compound can easily giye the equiv- 
alent of that total pressure without being overcylindered. 

Going back to the two-cylinder style of engine, with 
automatic intercepting valve and limited size of cylinder, 
would it seem asif allof them were capable of getting 
into motion the load they were designed to haul at full 


speed, so that their limitations are that they do not get 
away quite as smartly, quite as noisily, or with the same 
tearing effort on fire and fire-box as do certain simple 
engines that waste both fuel and steam in starting. The 
comparative difference in time or distance required by 
this class of compound to attain maximum speed has 
not yet been shown by experiment, but is probably leas 
than is generally supposed. 

Mr. Urquhart, desiring to settle the question of the 
tractive power of simple engines altered to compound, 
with one cylinder unchanged and with boiler pressure 
unchanged, carried out tests, using both indicator and 
dynamometer; and he reports that at a speed of 10 miles 
per hour the compound passenger engine suffered the fol. 
lowing diminution, viz: in first notch, 42%; in second 
notch, 28%; in third notch, 17%; in fourth notch, 7%, and in- 
fifth notch, or full gear, 5%. And a similar test of the 
freight compound showed, in the first notch, 27% loss; in 
the second notch, 17%; in the third notch, 10%, and in the 
fourth notch, or full gear, 5%. He goes on to say that, for 
all practical purposes, in full gear a 5% difference, at this 
speed, may be neglected. 

8. General.—A recent press notice credits Mr. Webb 
with an attempt to reduce first cost, by throwing away 
the valve gear for the low-pressure cylinder, and using in 
its place a single loose reversing eccentric—in other words, 
with an attempt to use an invariable cut-off for the large 
cylinder. And such practice is not unreasonable, if it 
from the first be acknowledged that the compound is de- 
signed for doing a maximum specific duty with high 
economy, and, therefore, the valve gear cannot be, and is 
not, arranged for a wide variability of service. 

This intention in design most clearly marks all those 
engines using but one valve, or one valve stem, to distrib- 
ute the steam to both high and iow pressure cylinders; 
such, for iastance, as the Vauclain piston valve, the 
Wolfe hollow D valve, and the Dunbar single valve 
stem. In the two first mentioned most ingenious 
valves, the release of the high-pressure cylinder must be 
at the same moment as the admission to the low pressure, 
or it is no actual release; and the cut-off in the low-press 
ure cylinder marks the exact point when compression in the 
high pressure cylinder commences, there being no appre- 
ciable “ receiver” capacity in the valves themselves, large 
as the p 8 through them have to be. There is, then, 
it is clear, little elasticity of adjustment in such valves 
and gears. The cut-off being early in the small cylinder- 
it must be early in the and as a result the compres- 
sion in the small cylinder is enormous. Thus the conclu- 
sion is again brought home to us that the control of the 
compound, when small horse power is to be developed, 
must be chiefly through the throttle wire-drawing the 
steam, and thus reducing the initial pressure. 

Putting emphasis on this truth will not frighten those who 
are familiar with the fact that wire-drawing is common to- 
day with our best enginemen. And it may here be noted 
that the imperative necessity for this so-called “crude 
practice” is the full explanation for the slight use in mod- 
ern locomotives of screw and other finely divided revers- 
ing gears. This statement opens up the whole matter of 
cylinder condensation, but it is too large a matter to be 
apeny treated in this report. 

However, such modern experimenters as Westinghouse, 
Kennedy, etc., prove that wire-drawing the admission 
into cylinders of large surface and small volume is more 
ae than valve cut-offs at less than 50% of the 
stroke. 

There are some constructive details and peculiarities 
about compounds that may deserve special mention. 
For instance, it is judicious to put safety or re- 
lief valves on the low-pressure chest or oping. 
but oe should be so located or ard that, 
in case they came into action, they should not smother 
the engineman with steam and obscure his_ vision. 
All types do not require water-taps on both cylinders, but 
most receivers should be so drained. If an intercepting 
valve is used a reducing valve is not required, and if an 
intercepting valve is not used there must be a valve to 
give independent exhaust direct to the atmosphere from 
the high-pressure cylinder. The weight of evidence so 
far is in favor of the use of an intermediate receiver. 
Such a device effectually isolates the cylinders, so that 
each retains its distinctive temperature. The general 
practice of drying the intermediate steam by putting the 
receiver in the smoke-box has much to recommend it. 
Copper pipes set close to the curve of the smoke-box are 
not cumbersome, or much in the way, and if it be desired 

that the feed-water also be heated in the smoke-box the 
large receiver pipes need not interfere with the details of 
such an arrangement. Receiver capacity cannot, under 
our limiting conditions, be too large. It should never 
be less than 144 times the volume of the high-pressure 
cylinder, and two or more volumesare desirable, use, 
with a liberal receiver, the steam supply to the low-press 
ure cylinder is more uniform in pressure and amount, the 
reheatirg or drying of the steam is more tiioroughly done, 
and “the drop” in pressure between hign-pressure final 
and low-pressure initial is less detrimental to steam 


economy. 

If one side of a compound should break down, the other 
side can be run asa le cylinder engine, if the failure 
is not due to a total collapse of the cylinder on the side to 
be blocked. And ina tandem, asin a simple engine, the 
failure on one side may be a total collapse, without its 
interfering with the use of the other side asa single engine. 

J. Davis BARNETT, 
JOHN PLAYER, 

H. D. GARRETT, 

F. W. Dean. 


APPENDIX. 


Size of cylinders for compound. M. von Borries’ rule 
for the large cylinder is: 
2Z2D 


ON pen tied 


h 
in which -, 

d = diameter of the low-pressure cylinder in inches, D 
= diameter of the driving wheel in inches, de = mean 
effective steam pressure | 2 sq. in. (after deducting in- 
ternal machine friction), A = stroke of piston in inches, 

Z = tractive force required, usually 0.14 to 0.16 of the 
adbesion (say 0.15, it being enteretood that allowance is 


Committee. 








made for the external engine friction, taken as equal to 
the whole friction of the cars). 

The value of p depends upon the relative volumes of the 
two cylinders (or, if their strokes are equal upon their 
comparative we tent empammnny Bi and from experience and 


indicator experiments may be taken as follows: 
Relative sec- pin per fora 
tion or cent.of iler 
Class of engine. ratio of cyl- boiler pressure 
inders. ressure. of 176 lbs. 


er cent. Lbs. 
tender engine.... 1:2 or 1:2.05 42 74 
Tank engines............ 1:2.15 or 1:2.2 40 71 
For engines working long grades Z should = 0.16. And if 
the steam pressure is increased from 15 to 30 lbs., and the 
cut-off isto be 0.3 to 0.4 of the stroke in the small cylinder, 
the large cylinder may be 1.5 that of the cylinders of the ord- 
inary simple locomotive for the same service. These fig- 
ures are from M. V. Borries’ publication in 1888, and, as 
Prof. Woods points out, are an increase in cinder vol- 
ume of about 7 per cent. on those given in 1886; whereas 
Mr. E. Worthington, in 1889, quotes M. V. Borries as re- 
commending that the small cylinder be made the same 
size as one of the simple engine cylinders. and that the 
large cylinder should be twice the capacity of the small: 
boiler pressure being increased as before. 


A Double Sextant for Hydrographic Surveys. 


The present method of locating soundings taken 
in rivers and harbors by sextant angles is unques- 
tionably the most convenient, if not the most accu. 
rate, of any now in use; but like many other good 
things, it has its faults. 

In making hydrographic surveys of rivers when 
frequent cross sections are required, sounding flags 
or signals, which are usually pieces of cotton cloth 
12 x 18ins., or of sizes depending upon the distance 
which they are to be seen, are placed on opposite 





a 


Double Sextant for Hydrographic Surveys. 


banks of the river at the ends of the sections. These 
signals are located by the shore line parties or to- 
pographers, usually working in connection with a 
hydrographic survey, and are used by the hydro- 
grapher in locating his soundings. 

On rivers having a strong current, such as the 
Mississippi, a sounding party consists of two sex- 
tant observers, one recorder, one leadsman and six 
boatmen, A boat 22 ft. long, of “cutter” build, is 
generally used. The boat is kept on line at a uni- 
form speed, between the signals on opposite banks, 
as nearly as possible ; the leadsmen taking sound- 
ings at regular intervals of time as called by the 
recorder ; while the sextant observers locate a suf- 
ficient number of these soundings by reading angles 
between any three of the signals in sight which 
will make the best “ cut-off,” to determine the exact 
direction of the line sounded. 

The inaccuracy of this method lies in the difficulty 
of measuring the two angles simultaneously. If both 
angles are not taken at the same instant the swift 
current, combined with the efforts of the oarsmen, 
will carry the boat beyond the point where the 
sounding was taken before the last observer had 
measured his angle. Another difficulty is frequently 
caused by confusing the numbers of the signals, or 
by one of the three signals necessary for a location 
not being used by both observers. 

By using the double sextant illustrated only one 
observer is necessary. Both angles are read simul- 
taneously; and of the *uree signals necessary for 4 
location, the one common to both angles will be used, 
thus gaining three quite important points, i. ¢., ac- 
curacy, economy and more room in the stern of the 
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boat. The sextant was designed by Mr. G. W. Woon, 
Asst. Engr., and has been adopted by the Missis- 
sippi River Commissioners for work in surveys. 

The method of using the double sextant is as fol- 
lows: The arm Ais moved from right to left (the 
limb for this arm being graduated in that direction) 
by pressing the lever A towards the center. The 
result of this motion is the same as with the ordi. 
nary sextant, i. ¢., the reflected signal is carried to 
the left until it is directly under the signal which it 
is desired to read to. 

Leaving the arm A in this position, the telescope 
is next directed to the signal on the left, and by 
pressing the lever ) toward the center, the arm Bis 
moved from left to right (the limb for this arm is 
graduated from left to right), until the reflected left. 
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hand signal is carried directly over the middle signal. _all kinds of boat work on hydrographic surveys. 
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It will now be found that the three signals, two of 
which are reflected, are nearly in the same vertical 
plane, one above the other, the reflected signals 
being the upper and lower ones. 

Now, placing a thumb in the hole at the end of the 
lever a, and a finger in like position on lever b, the 
three signals may be kept in line, one above the 
other, until the sounding is taken, when the hand is 
instantly removed to clamp the screw C, and the 
angles read at leisure. 

The handle unscrews from the framework of the 
sextant and the levers a and b are easily removed, 
so that the whole instrument may be compactly 
boxed. The weight of the double sextant is very 
little more, if any, than the ordinary sextant. It 
strikes us as a novel and admirable instrument for 
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Map of Baltimore, Showing Route of Baltimore Belt Railroads. SamuEL Rea, Chief Engineer. 
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Profile of Baltimore Belt Railroad. 
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Baltimore Belt Railroad. 

The accompanying map and profile show the pro 
posed Baltimore Belt R. R., which it is proposed 
shall extend from a point on the Baltimore & Ohio 
R. R., about a quarter of a mile south of its Camden 
Station to Bay View Junction, a point on the same 
road about two miles east of the city. The route, 
as will be observed, is from Hamburg St. northward 
via Howard St. and through private property to the 
south side of Seventh St.; thence paratiel with 
Seventh St., eastward to the Baltimore Cemetery, 
and thence south eastward to Bay View. 

The length of the road will be about 7 miles, more 
than 5 miles of which will lie within the city limits 
of Baltimore. The maximum grades will be 42 ft. 
per mile, equated on curves, ascending southward 
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and 74 ft. per mile, equated, ascending northward. 
The total length of the northward maximum grade 
does not, however, exceed one mile. The southward 
maximum of 42 ft. per mile was made to conform to 
the ruling gradient of the Philadelphia Divison of 
the B. & O. R. R. 

Upwards of 1% miles of the road will be in tun- 
nels. The tunnels will be four in number; the prin- 
cipal one, namely, the Howard St. tunnel, will be 
8,350 ft. in length. Upon the entire line of the road 
there will not be a single street crossed, nor one 
used longitudinally, at grade. 

There will be at least three important stations on 
the line, one acentral city station in the business 
centre of Baltimore, and near Baltimore St.; the 
second on Boundary Avenue, not far from the 
Union Station. and the thirdin the northern (the 
growing) section between Charles and St. Paul 
Sts. 

It is proposed to construct the road for double 
track throughout, The track superstructure will be 
composed of 90 lb. steel rail with the most approved 
fastenings, and it will probably be laid in rail 
lengths of 60 ft. each. 

The bridging will be of iron and masonry. The 
road is estimated to cost complete $6,000,000, and it 


_ 
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way from a point near the center. The grade on the 
eastern side is 1 in 1,000, and that on the western 
side is lin 40. This grade was found necessary in 
order to effect drainage. The work of excavation 
was carried on from six headings, two shafts being 
sunk for that purpose, one on each side of the range. 
The shaft on the Quetta, or east side, is 318 ft. deep, 
and that on the Kandahar, or west side, is 290 ft. 
deep. The “ English system” of driving the head- 
ings was followed. Compressed air drills were used 
in all the rock work, the engines for driving the 
machinery being located at the surface and the 
escaping air used to ventilate the tunnel. The head- 
ing has pow been completed throughout and about 
6,500 ft. of the lining is finished, completing this 
portion of the tunnel ready for the rails. 

There have been two accidents in the history of 
the tunnel. The first was the flooding and conse- 
quent stopping of all work at the shaft on the Kan- 
dahar side of the range, and the second flooding of 
the heading proceeding beyond the first shaft on the 
Quetta side. In February, 1889, the western shaft 
had been finished only long enough to have enabled 
the heading to proceed about 700 ft. from its bottom 
in one direction only, when a large spring was cut, 
the water from which rushed down the heading and 


A Locomotive for Use on Common Roads. 


is to be ready for traffic in 1892. The chief engineer 
is Mr. SAMUEL REA, 

As the necessary municipal authority of the city 
of Baltimore has been granted to the Baltimore Belt 
Railroad Co,, that company is now preparing to 
construct its railroad through the city. When com- 
pleted the Belt R. R. will be used by the B. & O. 
R. R. as an “all rail route” through the city of 
Baltimore, and by the Maryland Central Ry. for the 
purpose of reaching the central part of the city and 
tide water. The project is another example of the 
costly works for reaching or passing through the 
heart of large cities which are becoming so common, 
and which are quite certain to multiply until all our 
lines enter the larger towns so as not to interfere 
with street traffic at all. 


The Khojack Tunnel. 








The Khojack Pass railway tunnel, now nearing 
completion, is the subject of an article in the Allaha- 
bad (India) Pioneer, from which we abstract the fol- 
lowing details: The tunnel, which is 12,600 ft., or 
about 2.38 miles, long, pierces the Khwaja Ameran 
mountains at Khojack Pass, and is intended for a 
double-tracked railway. Its section is horseshoe- 
shaped, and it is 23 ft. high by 32ft. broad. The 
floor of the tunnel is on a grade descending each 








filled the shaft to a depth of 180 ft. Powerful pumps 
were at once put down, but the water was not 
emptied out for 10 weeks on account of the fresh sup. 
ply of water from the spring. By the time the 
shaft had been emptied, the other headings 
from the west mouth had worked to the 
foot of it, and therefore 10 weeks of 
heading work were absolutely lost, to say nothing 
of the expense of pumping. This shaft has also 
had to be retimbered four times on account of the 
pressure of the water-logged strata. The western 
side of the tunnel has always been full of water, 
and about 500 galls. per minute have been almost 
constantly rushing out of the west mouth. In the 
heading the miners could scarcely stand against 
the pressure of the water and loose shale. A paral- 
lel side-heading had, therefore, to be cut. This 
plan was only partially successful, but work was 
recommenced in the main heading. The second 
great misfortune was the flooding of the heading 
proceeding westward from the first shaft, so that 
for the last two months all work had to be com- 
pletely abandoned, the water increasing too rapidly 
for the pumps to keep pace. 

An accident which occurred during the work is of 
interest as probably accounting for several recent 
explosions in magazines where large quantities of 
blasting gelatine are stored. Smoke was seen issu- 


ing from the ventilator of the large magazine at the 
mouth of the tunnel. Upon examination it was 
found that combustion had arisen inside a case of 
blasting gelatine. The fire had extended to severg| 
other cases of the same material, and charred the. 
boxes containing the dynamite, about 20 tons of 
which were stored in the magazine. 

The work of excavation was done by native work. 
men under the direction of English miners, and not 
withstanding the difficulty of the work the progress 
was very satisfactory. 


Road Locomotives. 


Locomotive engines adapted for use on common 
roadsare as yet comparatively little employed in 
this country, though their value in agricultural, 
mining and other industries, and in warlike opera. 
tions, is fully recognized abroad. With the purpose 
of showing what they look like and giving some 
idea of the service to which they are adapted, an i!- 
lustration is given herewith of a road locomotive 
crane engine made by the Aveling & Porter Co., of 
Rochester, England. 

This engine. besides fulfilling the functions of ay 
ordinary road locomotive in hauling heavy loads, 
hasa crane attached to it for lifting and 
carrying heavy weights. It can turn 
sharp curves without slipping, is steered 
by one man, and can lift five tons. The 
crane i3 so arranged that it can be slewed 
at right angles to the axis of the engine. 

The work performed by horses and road 
locomotives, on roads either bad or of a 
very ordinary character, is contrasted in 
a valuable official report issued by the Rus- 
sian government just after the Turco-Rus- 
sian war. Thirteen traction engines of va- 
rious makes were used in carrying ammu- 
nition and transporting cannon and other 
material at a number of points during that 
campaign. In the case of two road en- 
gines, working at Portables on the Fran- 
teshti-Zimnitz line, a very correct account 
was kept of their service and cost as com- 
pared with horses. One of these engines 
was at work 8 months and the other 2 
months. From this data it was figured 
that 12 of the engines, used for less than 
two years, not only completely reimbursed 
the purchase money and cost of maintain- 
ance, but also brought in a profit of over 
$5,300, as compared with the contractor's 
bids for similar work with horses. This 
resulted in spite of the fact that only some 
of the engines were used, and then only at 
short and irregular periods. 

The report particularly commended the 
class of engine here illustrated for its ease 
in turning and general handiness in serv- 
ice, and for its ability to lift heavy loads 
with its crane. Col. DEMIANOVITCH, who 
makes this report says that ordinary smiths 
made better drivers than men accustomed 
to railway locomotives, because the latter attempt 
to go too fast in spite of allorders. He says that 
the Aveling & Porter engine could turn on a road 
which exceeded its own length by only a few paces; 
with a light load of 11,000 to 15,000 lbs, the engine 
traveled at aspeed of 4 to 434 miles per hour. On 
macadam and good roads the engine easily pulled a 
load of 90,250 lbs., or about five times its own 
weight, with only half of its ordinary pressure, and 
at a speed of 3.3 to 4 miles per hour. On country 
roads, a load not surpassing 11¢ times the weight of 
the engine could be hauled. He found that the en- 
gine could ascend any grade accessible to ordinary 
carts, and even with greater facility than the carts. 
This engine, much improved in detail, is the one 
here illustrated, and to which a first prize gold 
medal was awarded at the Paris Exposition of 1889. 





The Piers of the Souleuvre Viaduct, France. 





The Souleuvre viaduct, across the river of that 
name in France, is described at length and illus- 
trated in Le Genie Civil. The total length of the 
viaduct is 1,200 ft., and the opening is spanned by 
two girders of 164 ft. and four girders of 203.4 ft. 
each, measured between pier centers. The track 
rests on the lower cherd of the truss and the rail is 
about 207 ft. above the bottom of the valley. 
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The two principal piers (Fig. 1) are nearly 200 ft. high 
each, and they are built of masonry after a some- 
what exceptional design. The horizontal section of 
the pier is rectangular, with a strongly projected 
and ornamental coping, 8.72ft. high. Just below 


Pareren ess t AVS ALLE 
es bet es 


Out passing the limits given above and without ex- 
posing the masonry to tension. These condi- 
tions were found to be best filled by adopting for each 
face the curve made bya parabola of the second 
degree with a horizontal axis. Each pier was 


TA 





Fig. 1.—Piers of the Souleuvre Viaduct. 


this cap the pier has a horizontal section of 28.56 ft. 
by 13.12 ft., and at the base of the pier these dimen- 
sions are almost doubled. The sides of the pier show 
a gentle, bell-mouth curve made by ordinates lo- 





cated about 16 ft. apart. These piers were calcu- 
lated to resist a maximum loading of 114 lbs. per sq. 
in., without wind pressure, and 171 ft. per sq. in. 
with a wind pressure of 54 lbs. per sq. ft. 

The profile used for the pier was adopted with the 
purpose of reducing the cube toa minimum, with 


founded directly upon a bed of hard schist rock, and 
contained 7,280 cu. yds. of masonry each, including 
foundations. 

The body of these piers was constructed entirely 
of cut stone, and to bring suitable material to the 
spot and to elevate it to the point of use were 
serious problems. Up to a height of 100 ft. the stone 
was lifted by an ordinary builders’ hoist, operated 
by steam and working in a shaft left in the interior 
of the pier. For the work above 100 ft. a regular 
miner’s cage (Fig. 2) was substituted running in the 
same shaft and properly provided with guides and 
safety appliances. The interior well was 3.9 ft. by 
7.8 ft. 

The scaffold shown (Fig. 3) was a light frame- 
work of iron connected by screw-bolts. This frame 
was lifted 31¢ ft. as the work progressed by means 
of the eight lifting screws shown on the plan. The 
scaffold could be covered so that the men could work 
in the rainy season if deemed necessary. This 
arrangement proved very satisfactory in increasing 
the number of workmen and in hastening the work, 
and in also assuring almost absolute safety from 
accident. The defence from the action of the wind 
at so great a height was another decided advantagg, 


Cost of Street Lighting. 

The councils of Kansas City have lately been in- 
vestigating the cost of lighting the streets of that 
city, and the committee appointed for this purpose 
has Sjust made its report. The city is now lighted 
by four private companies, including one gas 
company, two electric light companies and a “‘vapor 
light” company. The last company receives $2.25 
per month for each 14 candle power lamp. 

The committee prepared a set of questions, and 
sent them out to various cities, and the answers to 
them are scheduled as follows: 

Schedule 1—Gas Lighting. 





NaME or City. | Schedule. aor Mn per 


— | — 





Moonlight | 1,482, $20.00 
All night.| 6,436, 22.50 


N Y...| All night. 60| 23.75 
-| Moon, 50; 15.00 
All night. | 4 194 21.79 


.| All night. 20.00 , 
Allnight.| 8,288) 1.01 per M. ft. 
All | 4,850; 18.54 

All night. | 2200) 24.17 

All night.| "700| 17.00 
| All night. | 21.90" 

All night.| 1,275|Own their works. 

| All night. | oot 30.00 

Springfield, Ni......' Allnight | _‘815' 20.00. 





The advantage of a city owning its own gas works 
and supplying its wants and those of private con- 
sumers is strikingly shown in the experience of 
Richmond, Va. The following is taking from the 
annual report for 1889 of the Superintendent of Gas 
Works: 

Received for gas... 
Received for coke.. 


Total..... 


$185,451.31 
21,501, 50 


$206,952.81 


Disbursed for pay roll..... 78,795 74 
Disbursed for coal nied . 60,420.04 
IE vikcctdcibnn ice bar ; 9,346.42 
—_ — 148,562. 20 
Net receipts over expenditures. . $58,390 61 
To which must be added 43,1 5,687 
eu. ft. of gas, consumed by street 
lamps and public buildings, at $1.50 
ID Osa <td cer cdese.ao 008 64,703.53 


Showing a total in favor of works of $123,004.14 
For gasoline light, which is indispensable in newly 
improved city districts, the return was as follows: 
Schedule No. 2—Gasoline. 


et | os 

NAME or Crrv. Schedule.’ 22 | 82 

sais 

7. a 

Kansas City........ cae Moon.. 1,400 | $2.25 

SA ed neg tne see Moon. 450 1.34 

Baltimore, Md...... "e All night. 859 90 
Ce ak cs ackwaes Both %,608 


Cleveland, O.. All night. | 6,028 


1 
Cincinnati, O.... All night... 1,708 1. 
wa 1 
Columbus, O....... Moon. 600 i 


314 
Lancaster, Pa........ .... All night 162 1.87 
BARGE. TEGO s occ ccccseese Moon... 230 1.16% 
Lowell, Mass.... 7h. per n.. 416 1.60 
Omaha, Neb... All night. 900 1.41 
Philadelphia, Pa be ... All night..| 6,476 1.75 
Pittsburg, Pa............ . All night... 3,100 1.00 
Providence, R. I ae : All night. 600 1.68 
Sioux City. Ia ......... a Moon. 300 1.40 
Wichita, Kan....... -+++-| Moon. 450) 1.70 





As to electric light, the following schedule shows 
the cost and power of the light as supplied by 
private corporations: 


Schedule 3. 


— © 

© = 
- oe v 
NAME OF City. Schedule. £2 £5) Est 
a 2s @° 
s™ rte Ve 

z \~a 
Kansas City..... All night 114 55 2,000 
Atlanta, Ga.. ....... .... All night 596 53% 2,000 
Baltimore, Md........... All night 67 40 2,000 
Binghamton, N.Y....... All night 123 362s «2,000 
Birmingham, Ala........ All night 100 33. 2,000 
Buffalo, N. Y........ All night 1,296 40 = 2,000 
Cleveland, O.........c00- All night.. 100 38 2,000 
Denver, Coh.....  ceccceee All night 216 53 | 2,000 
Duluth, Minn........ All night 186 35 | «(2,000 
Jackson, Mich.......... All night.. 210 24 2,000 
Lowell, Ma....0.:.., All night 180 50 | 2,000 
Memphis, Tenn.......... All night. 100 50 2,000 
New ford, Mass..... All night 9 40 | 2,000 
New Haven, Conn....... All night... 48 2,000 
Richmond, Va............ All night.. 134 40 1,200 
GR BEd. ococaccses All night... 1.587 | 20% 2000 
Sedal aE .. «ee.|Moonlight 91 2444 2,000 
Springhew. Bssiaosisee Moonlight 116 32% 2,000 
.,. » » re Mss All night... 279 3944 2,000 
Wichita, Kan...:....... All night. 90 w 2,000 


The committee call attention to the fact that the 
smaller cities and towns using fewer lights are 
supplied at cheaper rates than cities with many 
lights; they think that if this condition is finan- 
cially sound electric lighting is an exceptional busi- 
ness. For cities owning their own electric plant the 
committee present the following schedule: 

Schedule 4. 


Number of} Candle ©8t,of each 


hght per 
lamps. power. night. 


NaME or Crry. 


Bay City, Mich....... 14 2,000 16% 
Bloomington, IIl.... 220 2,000 1) 
Chi Se 520 2,000 19 
Hannibal, Mo......... 96 2,000 143 
Lewiston, Me.......;. 96 2,000 ll 
Little Rock, Ark...... 110 2,000 13 
Madison, Ind......... 85 2,000 AL 
St. Joseph, Mo....... 208 2,000 14% 
Topeka, Kan.......... 184 2,000 18 


In closing their report the committee conclude 
that Kansas City is paying too much for her lights, 
and they recommend that an electric lighting plant 
be put into the basement of the new city hall (to be 
built), sufficient to light that building and the 
streets in the business part of the city. They also 
recommend that new contracts be at once made for 
all three systems of lighting, and that the street 
lighting be put under the control of the board of 
public works. 
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Expediency of a Change in Standard Height of 
Draw-Bars in Passenger Equipment Cars. 
REPORT OF THE COMMITTEB OF THE MASTER CAR BUILD- 


ERS’ ASSOCIATION, SUBMITTED AT THE LATE CONVEN- 
TION, JUNE 10. 


Your committee has made inquiry with a view to ascer- 
tain the present condition of the passenger car equipment 
on the various railroads, and a table accompanying this 
report has been made up from information furnished by 
52 railroad companies, and shows the number of cars 
equipped with the Janaey, Miller, Cowell and Blackstone 
couplers. The table gives also the total number of cars, 
distributed under headings showing height of drawbars 
and the number of cars for each, measuring from top of 
rail to center of drawbar. 

There are 13,720 cars reported, and of this number 7,668 
cars have drawbars whose height is 35 ins.; while there 
are 4,428 cars having drawbars below this height, and but 
1,624 cars measure more than 3%ins. Furthermore, it was 
found that there were 9,838 cars on which the height of 
drawbar could not be lowered, and that of the 1,624 cars 
now having drawbars above a height of 35 ins., 870 could 
be lowered to conform to 35 ins., leaving but 754 cars out 
of the total number of 13,720 which could not be lowered 
without expensive changes. 

As is shown above,a majority of the cars have draw 
bars 36 ins. in height, and 4,428 cars are now below this 
and could be made to conform to it; and as the number 
above this height is comparatively small, your committee 
think it is expedient that there should be a change in the 
standard height of drawbars on passenger equipment 
cars, with a view to making it 35ins, from top of rail to 


centre of draw bar. 
SAFETY CHAINS. 


Inquiry into the application of safety chains has shown 
that there are 9,604 cars on which they are used, and 4,116 
ears running without them. As to the form of safety 
chains and their location, there was found a vely great 
variety in practice, there being nearly as many forms 
of chains used and points selected for attaching them to 
the cars, as there were railroads ising them. The differs 
ences, however, were so small that your committee think 
there would be little difficulty in adopting a standard 
and would make as their recommendation the following 
for a standard for safety chains on passenger equipment 
cars, Viz.: 

Links to be made of %-in. round iron. 

One link. 4 ins. long by 1% ins. wide, measured inside, 
to be attached to the right hand side of platform, facing 
the end of car. 

A chain consisting of two links and a hook, to be at, 
tached to left hand side of platform, facing end of car. 

The link of this chain next to the platform, to be 24% ins. 
by 1% ins., measured inside. 

The second link from the platform, to be 3% ins, by 1% 
ins., measured inside, and 

The hook to be 4 ins. long, taking the greatest distance 
measuring from the inside of the eye to the inside of the 
hook. 

The chain made up in this way having a total length of 
— Respectfully submitted, 

E, D. NELSON, \ 
JOHN KIRBY, 
H. Mipp.eron. | 


Number of cars equipped with 


‘Committee, 





NOD NIA. 6. 6. vind entaciatadacockeeskuseke 4,625 
Miller | aves kaieiumake ae cx eke ne Steen 8,949 
Cowell Ot | dua§ ive saegieetben trabecaseeeneee 20 
ND ine cn cck ueanbaedireandedets keane 126 . 
NI. 6b saccadesuineabasossantew vptenci 13,720 
Height of drawbars: 
i it.sis cp bekhnes pine dehamh a venkveakenamh 7,668 
Below 35 ins. (unspecified) 
NN tac uanin oat ake 
= eh ccckhoe nae 
-- 4,428 
Above 35 ins. : 
sone ae; tees See aaa iva ei = 
$ SON: < dccidd Sei tiee seendinbih ees cebekane : 
IR is cntak cel ioe ceetnGbtna Ge eeea- aun acta 1,295 
OO TaD, CIONOMIOO.. 0'06n vc kcdecdovads ccncccsics 126 
-_-- 1,624 
CIE i vis sah ng hat hc cad dodsaeenec<decess 13,720 


{The above propositions will be submitted to letter 
ballots.| 


Frost-Resisting Cement Mortars.* 





it being well known that Portland cement mixed 
with strong hydrochloric acid or with a saturated 
solution of soda, sets at once and becomes extremely 
hard, Mr. BERNHOFER carried out the following ex- 
periments with mortars composed respectively of 
Portland cement and sand, and lime and sand, each 
mixed with with a solution of crystallized soda 
(the temperature of the air being 22'¢° below zero, 
Fabr>nheit) in order to observe the influence of 
frost on their quick-setting properties. 

The exact composition of the mortars was 1 litre 
1.76 pint) of Portland cement, and 1 litre of lime, 


Translated fr°M Wochenschrift des dsterreichischen 
Ingenieur-und s Atchitekten-Vereienes, 1890, p. 16 Ab- 
stracts of Paper “OC. E. 





each mixed with 3 litres of river sand, and a solution 
formed of 1 kilogram (2.2 |bs.) of crystallized soda 
and 2 litres of water. 

The experiments commenced at 7:30 p.m. on Dec. 
9, 1889, and continued till 10 a.m. on Dec. 10, a period 
of fourteen hours and half. During the night the 
temperature fell to 31}¢° below zero; at 8 A.M. on 
Dec. 10 it was 248°, and at 10 a.m. 15%° below zero, 
when the mortars were taken into a room, and put 
into a hot oven for three hours. At the expiration 
of this time it was found that the extreme cold had 
had no disadvantageous effect on their setting quali- 
ties; there could, therefore, be no doubt that mortars 
prepared from Portland cement and lime with a 
solution of soda would withstand the injurious 
effects of frost. Mr. BERNHOFER, therefore, proposes 
further experiments to ascertain whether these 
mortars retain their hardness for a long period, and 
whether the larger quantity of soda used is ab 
solutely necessary, as the cost of the mortar is mainly 
dependent on the amount of soda employed. 

The cost of these frost resisting mortars, composed 
as above stated, is given as follows : 


1 cu. yd. Portland cement mortar..............-++++. $14.52 
. lime we ea ceee eeasde ke cueRe 


An Automatic Absorption Dynamometer.* 


The desirability of maintaining a uniform load upon an 
engine used for experiments and tests, of accurately 
measuring the useful power developed by the engine, and 
of automatically regulating the rate at which energy is 
absorbed, led to the construction of the device herein de- 
scribed. 

This dynamometer is essentially a friction brake, in 
which the pressure causing the friction is distributed 
over a comparatively large area, 
thus giving a low intensity of 
pressure{bet ween the rubbing sur- 
faces. The pressure is produced 
by the action of water from the 
city pipes. Enough water is al- 
lowed to pass through the ma- 
chine to carry off the heat due to 
the energy absorbed. Therubbing 
surfaces are finished smooth and 
run in a bath of oil. A valve op. 
erated by the slight angular mo- 
tion of the dynamometer varies 
the supply of water, and conse- 
quently the pressure between the 
frictional surfaces, thus securing 
automatic regulation. 

Referring to the drawings, 4 
(Fig. 1) isan iron disk keyed to 
the crank shaft B. The sides of 
this disk are finished smooth, and 
each side has one or more shallow 
radial grooves as shown at X (Fig. 2). The outer shell 
consists of two pieces of cast iron, CC, bolted together, 
but held at a fixed distance apart by theiron ring D— 
whose thickness is the same as that of the disk 4—and by 
the edges of the copper plates FE. Each of these plates 
at its inner edge makes with the east-iron shell a water. 
tight joint by being “spun” out into a cavity in the iron 
and held by driven rings FF. Thus between each copper 
plate and its cast-iron shell there is a water-tight com- 
partment, WW, into which water from the city pipes is 








Fig. 2. 


admitted at G, and passing to the opposite compartment 
through passages, as shown at O, is discharged through a 
small outlet at H. 

The chamber MNN is filled with oil, which findsits way 
from N to M along the grooves in the disk A. 

The shaft is free to revolve in the bearings of the cast-iron 
shell CC. The shell has an arm carrying weights, as 
shown in Fig. 2. The arm has its angular motion limited 
by stops at P and Q. 


. A pa r by Grorce J. ALDEN, Worcester, Mass., read 
at the Cincinnati Meeting of the American Society of 
Mechanica! Engineers, 





An automatic valve at V (Fig. 3), and shown in sections 
in Fig. 4, regulates the supply of water to the machine. 

The valve consists of two brass tubes fitted one insige 
the other, but free to revolve relatively to one anothe; 
The inside tube has one end closed. Each tube has sjo\. 
parallel or nearly parallel to its axis. One tube connect. 
with the supply pipe S, the other tube with a pipe rigiq), 
fixed to the brake and communicating with one of th. 
compartments W’. A flexible tube, R, encloses the who|- 
The valve is so adjusted that a slight angular motioy 


f 
ul 





the brake varies the free water passage through the slots 
(see Fig. 4); and the aperture at H, through which tl: 
water is discharged, being small and constant, the press 
ure of the water in the chambers WW is thus auto. 
matically varied. 

The dynamometer is operated as follows: The chamber 
NNM being filled with oil, weights are suspended fro 
the arm to give the desired lead. The engine is started, and 
when up to speed a vaive is suitably opened in the wate: 
pipe leading to the automatic valve (V), which latter beiny 
open, allows water to pass io the compartments WW’. The 
pressure of this water forces the copper plates against the 
sides of the revolving disk A—with which they were a! 
ready in contact—causing sufficient friction to balance the 
weights upon the arm, which then rises. This motion op 
erates the automatic valve, checking the flow of water to 
the biake and regulating the moment of the fri 
tion on the disk to the moment of the weight; 





the arm of the 


applied to brake. The | first 
trial of the machine gave remarkable results 
the arm standing midway between the stops, with only a 
slight and slow vibration, and this without the use of a 
dash-pot. The water seems a little sluggish in its action 
in response to the motion of the regulating valve, so that 
there is no sudden vibration of the arm, and the load is 
practically constant. 

The low intensity of pressure at the friction surfaces, 
their smooth finish and perfect lubrication, a constant 
temperature maintained by a uniform flow of the cooling 
water, and the sluggish action of the water in response to 
the slight motions of the regulating valve, are all favor 
able tothe unusual steadiness and complete 
regulation realized in the actual operation of 
the brake. - 


A PEAK OF Mr. SHASTA is reported as 
missing, and this event is regarded as evi- 
dence of a renewed volcanic action. This 
\ account is propably as authentic as the 
accompanying assertion that “no man 
has ever explored the depths of the 
crater.” To our knowle .ige this crater has 
been thoroughly explored, surveyed and 
mapped by Mr. EUGENE RICKSECKER, 
C. E., of Seattle. 


THE CRUISER PHILADELPHIA made her 
trial trip last Thursday, and, while com- 
plete official returns have not been made, 
the trip is stated to have been successful 
inevery respect, her average speed during the four 
hours’ run being reported as 19.51 knots per hour. 
The speed required in the contract was 19 knot= 
per hour. 





THE LoNDON Tow®kn is so far on its way to become 
an aceomplished fact that a site of 300 acres has been 
purchased. One-half of this ground will be used for 
the site of the towee and the other half will be laid 
out in pleasure grounds. 
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A Large Wooden Dome. 





We give herewith some interesting constructive 
details of a very unusual form of domed church 
lately completed at Buffalo, N. Y., from drawings 
by Messrs. E. A. & W. W. Kent, architects. The 
decidedly Oriental appearance of the exterior sug- 
gests at once that it may be a Jewish synagogue, 
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which it is, its formal name being “he Temple-Beth 
Zion. 

Apart from the merit of the design to archeolo- 
gists or architects, as to which we could only give 
impressions entitled to little weight, the point of 
mere engineering interest is the dome, constructed, 
as it is, very economically, and yet of great strength 

nd rigidity, 
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The roof is of 12-0¢. copper, fastened by cleats 
without solder to the roof-boards—the seams being 
locked over horizontally and left standing vertically. 
The matched boards are laid on diagonally and in 
narrow widths, to secure the warp of the wood to a 
true sphere, the frequent nailing for this requiring 
rafters not] generally more than 24 ins. apart. As 
will be noted in the roof section, the plastered -eil- 
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ing is 4 ft. away from the copper roof, the space 
being used to diagonally brace and strut the ordi- 
nary 4 in. x 12in. rafters on the same principle as 
the large trusses. The main strains are shown on 
the small transverse section, the thrust of the dome 
being taken up by the flat steel ring at the top of 
the piers, under the dome. 

While the lateral thrustis slight at the base of 
any one of the trusses or rafters, they have never- 
theless been bolted, through angles, to this steel 


base plate, which is 44 in. x 20 ins, octagon on plan 
resting on the masonry at the inside face of the wall 
and bolted every 5 ft. to5 and 8-ft. vertical anchor 
rods in the walls. These are bent back on them: 
selves and riveted to the cast-iron bolsters in the 
eight corners. 

A simple and effective anchorage is further se- 
cured by bolting the bases of the cast-iron columns 
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to their supporting corbels, and their tops to the bol- 
sters, and then boltirg the bolsters to both the outer 
and inner chord of the truss and to the octagon steel 
plate above mentioned. This carries a large part of 
the weight down below the galleries as the inner 
chord of the truss is set off from the wall and on the 
column. 

The cost of the dome, which is 80 ft. in diameter, 
was: 


Carpentering, complete. ...........--eeeeceeeeeeeenene $4, 

eee ee re 1, 

Copper roofing and felt............0.c.csceseresceeeesss 900 
MENOOE,,.. wands ance ananednunssqnnestneped>qniekebeean $8,025 


Bids for the dome in iron were about $11,000. 





Dimension stone (flint) was laid for the large piers 
to a height of about 10ft. from grade; thence thev 
were built of brick—the arches being also of brick. 

Georgia pine was used for the framing, the purlins 
being 1 in. boards, sprung to a curve and allowed to 
run through the rafters, but not through the truss 
chords. 

A dark brown sandstone was used for the entire 
exterior structure, with perforated marbles of a 


dark tone in the window tracery. The building is 
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the only one of the kind of such large roof span in 
the country, so far as we know. 

The entrance to the building ts'through a vesti- 
bule, 92 ft. by 14 ft., terminating in the round towers 
from which circular stairways lead to the basement 
and galleries. The interior is finished in antique oak, 
richly carved and decorated. The main auditorium 
is 80 x 80ft., and is entirely roofed by the dome, 
By a circular pew arrangement, seatings for 700 are 
provided in the floor, and accommodation for 150 is 
found in the four triangular galleries constructed in 
the angles of the walls. A small gallery over the 
rostrum contains the choir and organ. 

On the first floor in the rear of the auditorium are 
the school rooms, occupying a space 80 by 42 ft. 
These rooms are separated by partitions which are 
arranged to be lowered into the basement when not 
desired. On the second floor is an assembly hall 
seating 350 people, with parlors adjoining. The 
basement is taken up by the furnaces, fuel rooms, 
toilet rooms, kitchen, pantrys, etc. 


The entire cost of the building, including decora- 
tion and furnishings, was under $50,000, or less than 
$42,000 apart from the dome. 





Electric Storage Battery Cars in England. 


The Electric Traction Co. has been operating since 
June, 1889, the Barking Road section of the North 
Metropolitan Tramway Co. (London), and the re- 
sults are said to be satisfactory. Accumulator 
cars are used, fitted with the company’s system of 
mechanical application of the power; the cars are 
fitted with Immisch motors and the secondary 
batteries of the Electric Construction Co., known as 
the “E. P.S.” accumulators. During the time of 
operation the cars have run over 80,000 miles and 
have carried about 750,000 passengers; they are now 
running about 300 miles per day. The working of 
this line is said to have established the commercial 
advantages of self-contained accumulator cars in 
the case of street railways in large towns, where 
underground and overhead conductors for the elec 
tric current are (or should be) inadmissible. 


The following is from the last report of the North 
Metropolitan Tramway Co.: 


“The directors are glad to state that the results 
during the half-year have been satisfactory. The 
cost to this company for electric traction has been 
9 cts. per mile (including the wages of drivers), 
which is less than the average cost per mile run for 
horse traction over the entire system. The Barking 
Road section is a short single line with loops, which 
does not offer such facilities for economic working 
asa longer line would with a higher mileage and 





more cars worked by a larger installation; but the 
result of the working of the electric cars on the 
Barking Road justifies the directors in hoping that 
Parliament will sanction the introduction of electric 
power over the company’s system, and enable them 
to extend its application to other lines.” 

A bill to enable the North Metropolitan Tramway 
Co. to adopt electric traction over their system has 
been introduced into Parliament. It has passed 
through the House of Commons, and is expected to 
become law this session. 

Street railway companies have experienced many 
disadvantages attending the employment of horses, 
and, as each electric car supplants ten horses, it wil! 
readily be seen that there is a strong inducement to 
seek for the change. 

As economy of 2 cts. per mile would mean a say- 
ing of $1,300,000 per annum to the street railway 
companies of Great Britain, apart from the profit on 
increased traffic, and the saving to street railway 
companies by the adoption of electric traction should 
far exceed that sum. One result of the experience 
of the North Metropolitan Tramway Co. has been 
that several applications have been received by the 
Electric Traction Co. from tramway companies 
throughout the country. The applications under 
consideration include Liverpool, Edinburgh, Dub- 
lin, Newcastle, Hull, Bradford, Leicester, South 
Staffordshire, and Vale of Clyde. The introduction 
of electric traction on street railways in England is 
not likely to be very rapid; and even in America 
they are in general introduced only where overhead 
wires are permitted to be used. Experiments with 
storage battery cars are, however, in progress. 


Passenger Locomotive, C.. B. & Q@. R. R. 





[WITH INSET.] 

Our inset sheet this week shows a sectional longi- 
tudinal elevation and half plan of a mogul locomo- 
tive, Class H, used in fast passenger service on the 
Chicago, Burlington & Quincy R. R. In our next 
issue a full description of this locomotive will be 
given, accompanied by illustrations showing trans- 
verse sections and end elevations. 





PERSONALS. 





Mr. A. J. GRANT has been appointed Superintend- 
ent of the Orange Belt Ry., Florida. 


Mr. J. MCNAUGHTON has been appointed Master 
Mechanic of the Wisconsin Central Ry. 


Mr. G. M. BEAcH has been offered the position of 
General Manager of the Pittsburg & Lake Erie Ry. 


Col. CHARLES WILLIAMs, formerly General Man- 
ager of the Little Rock & Memphis Ry., died in Little 
Rock, Ark., June 20. 

Col. JoHn Y. CULYER has been appointed Consult- 
ing Engineer of the Brooklyn, N. Y., Park Dep’t., a posi- 
tion he held from 1866 to 1886. 


Mr. G. W. BALcH has been appointed Superintend- 
ent of the Tacoma & Lake City Ry. & Navigation Co., 
with headquarters at Tacoma, Wash.? 


Mr. E. H. McHENRy has been appointed Assistant 
Engineer in charge of all work on the Northern Pacific 
Ry., between Billings, Mont., and Hope, Idaho. 


Mr. C. W. BuckHo.z has accepted the position of- 
fered him by President Howell, on the board of experts 
to consider the terminal facilities of the Brooklyn Bridge. 


Mr. J. W. CLoun, Secretary of the M. C. B. Asso- 
ciation, has accepted the position of Genera] Western 
Manager of the Westinghouse Air Brake Co., with head- 
quarters in Chicago. 


Mr. BARTHOLOMEW MURTAUGH, who recently re- 
signed his position as Superintendent of the Jersey Cen 
tral Ry., has been presented with a gold watch by the 
employés of the road. 

Mr. W. F. MERRILL, lately General Manager of 
the Kansas City, St. Joseph & Council Bluffs Ry,, has 
beed appointed to a similar position on the Chicago, Bur- 
lington & Quincy Ry. He will be succeeded by Mr. 
Brown, of the Iowa line of the Burlington. 

Mr. GeorGE B. HARPER, formerly Receiver and 
Superintendent of the Kentucky & South Atlantic Ry. 
and Superintendent and Chief Engineer of the Cincinnati 
& Green River Ry., has been appointed General Manager 
of the Kentucky Midland road, with headquarters at 
Frankfort. 

Mr. CHARLES P 
and well known to 


, ex-President Am. Soc. C. E., 
all our readers, has formed a 
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partnership with two of his sons, and opened an office in 
this city under the firm name of CHARLES Pang & Sons, 
as consulting engineers, making a specialty of railway 
work, in whicn Mr. PArNne has had nearly a half century 
of experience. Mr. Patne will shortly make his perma- 
nent home at New York. 


Mr. GEORGE PARKER, an Engineer from the Gulf 
City, has been appointed Superintendent and Engineer 
of the Galveston (Tex.) water-works, vice Joun CoTrer, 
resigned. He will enter upon his new duties on July 1, 


Mr. ROBERT VAN BuREN,Chief Engineer of the Brooklyn 
Water Department, and Mr. SamMurt R. Gray, of Provi- 
dence, R. I., formerly City Engineer of Providence, have 
been engaged as Consulting Engineers by the Sewerage 
Committee of the Orange (N. J.) Common Council to re- 
port upon the plans submitted by CARROLL Ph. Bassett, 
Cc. E., for the new sewerage system. 


Mr. CHARLES ACKENHEIL, M. Am. Soc. C. E., 
died from injuries received in an accident onthe Balti- 
more & Ohio R. R. on June 20. He wasborn in Baden- 
Baden in 1812, and was educated at the University of 
Heidelberg. He came to this country about 20 years ago, 
and at once entered the service of the B. & O. R. R., and 
he has been connected with this company ever since,except 
for a brief period, when he was employed by the Roches- 
ter & Pittsburg KR. R. The Arthur Kill bridge and the 
Pittsburg & Wheeling R. R. bridge, over the Monongahela 
River. were built under his supervision, and at the time of 
his death he was Chief Engineer of the New York exten- 
sion of the Baltimore & Ohio R. R., Staten Island Rapid 
Transit R. R., and the Baltimore & New York R. R. 


PUBLICATIONS RECEIVED. 





Report on Proposed System of Water-Works for the 
Town of Galt, Ontario. Pamphlet, 16 pp. and folding 
map. By Wills Chipman, M. Am. Soc. C. E., Toronto, 
Ont. 


—Seventh Annual Report of the Board of Railroad 
Commissioners of the State of New York for the fiscal 
year ending Sept. 30, 1889. Two vols., 6x9% in., cloth 
bound, 976 pp. Commissioners, Wm. E. Rogers, Isaac V, 
Barker, Jr., and Michael Rickard. 


—Mechanics of the Machinery of Transmission is an- 
nounced asin preparation by John Wiley & Sons, pub- 
lishers, New York. This is Vol. III, part L, sec. II. of 
Mechanics of Engineering Machinery, by Dr. Julius W eis- 
bach, edited by Prof Gustav Hermann and translated by 
Prof. J. F. Klein, Lehigh University, Bethlehem, Pa. 


—Bankers’ and Brokers’ Reference Book. A Birds’ 
Eye View of the Financial Field of Investment Securities. 
By ALFRED SMiTH, New York American News Co., 12mo. 
pp. 60. 

This little book gives prices for all kinds of securities 
of any standing, for two to six years back, with some 
miscellaneous financial information. 


—Twelfth Annual Report of the State Board of Health 
of Connecticut for the year ending Nov. 30, 1889 ; with the 
Registration Report for 1588. Pamphlet, pp. 268, 195. C. 
A. LINDSLEY, Secretary. 

This is a full report of its kind, but it contains very lit- 
tle matter of direct interest to engineers. The death rate 
for 1889 was 16.6 per 1,000, against 17.1 in 1888. 


—The League Island Navy Yard. Report of Naval 
Board on the Availability of the Navy Yard at League 
Island as a Naval Station and Ship-building Yard. 
Pamp. Pub. Doc. 

A very elaborate and interesting report and estimate of 
the cost of making a modern yard of the first class at 
League Island, fully illustrated. A full outline of the 
project was given in ENGINEERING News of Nov. 23, 1889. 


—The Disposal of Household Wastes: A Discussion of 
the best Methuds of Treatment of the Sewage of Farm- 
houses, Isolated Country Houses, Suburban Dwellings, 
Houses in Villages and Smaller Towns, Hospitals, 
Asylums, Prisons, Hotels, etc., and of Disposal of Garbage 
and other Solid House Refuse. By WM. PAUL GERHARD, 
C. E. New York, D. Van Nostrand & Co. Smal] 12mo, 
paper boards, pp. 195; 50 cts. 

The scope of this little work is almost completely indi- 
cated by its title, and, so far as we have been able to 
examine it, it appears an excellent and timely little 
manual. 


—Topographical Map of Staten Island. Scale, 4 ins. 
tolmile. J. R. Bien, publisher, 71 Broadway, New York. 
Price, to fold, $18.00; as wall map, $15.00. 

This is undoubtedly the largest and most complete map 
of Staten Island ever published, and the first map of its 
class published in the United States by private enterprise. 
Jt shows township and village lines, post offices, railroad 
stations, all villages, roads, lanes, fence lines, houses of 
all kinds, streams, etc. It is contoured at every 10 ft., and 
shows the official pier and bulkhead and boundary lines 
as recently determined. It is more detailed than any 
fxovernment or State survey, and in execution leaves 
nothing to be desired. In general style it is similar to the 
State maps of New Jersey, so highly commended, and 

also executed by Mr. Bien. The map is made from original 
surveys by Messrs. Vermeule and Bien, 


~—Third Annual Report of the Board of Public Works, 
Duluth, Minn., for the year ending Feb. 28, 1890. Pamph- 
let, 104 pp. Ww. B. FULLER, City Engineer. 

There is included in the above a report on the extension 
of the sewerage works, by Rudolph Hering and Andrew 
Rosewater, Consulting Engineers; also a plan for a com- 
bined railway and highway bridge across the ship canal 
on Minnesota Point, by Alfred P. Boller, C. E. A sheet of 
illustrations shows in some detail the bridge proposed by 
Mr. BOLLER, and a large map of the city, the proposed 
sewerage system. 

Messrs, HERING and ROSEWATER were asked to outline 
sections of streets and alleys best adapted for steep hill- 
sides ; to give plans of street intersections on steep 
grades. They illustrated this part of their report with 
three pages of plans, sections and details. 

The reports of the Board, its Clerk and City Engineer 
FULLER gave in detail the work done in the past year, and 
the present condition of the public improvements. There 
were on Feb. 28, 55 miles of graded streets and alleys, 2.9 
miles of paved streets, 5.98 miles storm sewers, 15.87 miles 
of sanitary sewers, and 48.7 miles of sidewalks. Under 
the direction of E. J. Durrties 1,713 cement briquettes 
were broken in 1889 in testing the cement used on the 
public works. The results are included in the report, in 
tabular form, and are also shown graphically by diagrams, 


—Annual Report of the State Geologist of New Jersey for 
1889. Irvine S. Upson, New Brunswick, N. J., Assistant 
in charge. 

This report deals with the progress made in the geodetic 
survey, Prof. E. A. Bowssr; the geological studies of 
the Archean rocks, Mr. FRANK L. NASON, Assistant 
Geologist; geological studies of the Trassic or red sand- 
stone and trap rocks; drainage, by Mr. Georcr W. 
HowELL, C. E.; water supply and artesian wells, by Mr. 
C,. C. VERMEULE, C. E., and artesian wells of Atlantic 
City, by Mr. Lewis WooLMAN. Mr. HOWELL reports the 
rainfall of 1889 as being nearly 65 ins., while the average of 
the last 45 years is 4644 ins.; Only two years in all that 
period approach 1889, viz., 1859 and 1888, with 57 ins. 

Mr. VERMEULE presents a very valuable resumé of the 
condition of water supply for towns and cities in the State. 
After noting the new Newark supply and the proposed 
supplies of Jersey City, Orange, Camden and other towns, 
he shows that an aggregate of 11 towns in the State, with 
a population of 455,823, are in trouble fiom foul supplies 
and the pollution of streams by other towns. The works 
involved represent an aggregate cost of $10,000,000. Ten 
towns and villages, aggregating 30,000 inhabitants, have 
now under construction or are projecting their first 
water-works; of these Plainfield is the largest, with 8,913 
inhabitants in 1885. This town has for some past been the 
largest east of the Mississippi unsupplied with water. At 
least six out of these ten towns will derive their supply 
from open or driven wells. Of the 56 water-works in the 
State, 43 have streams for their source and 13 draw from 
wells; 38 of the towns are supplied by private companies 
and 18 own their own works. Among these private sup” 
plies are Paterson, 63,273 inhabitants; Hoboken, 37,721: 
Elizabeth, 32,119. Mr. VERMEULE thinks the time has 
come for a more direct and active control of water supply 
by the State, owing to the pollution of streams by various 
towns and the difficulty of adjusting rival or conflicting 
interests. 

The abundance of pure and wholesome water to be ob- 
tained from artesian wells is being more and more appre” 
ciated, and the report deals in some detail with the new 
wells bored at various points in the State since the full 
account given in previous reports. Mr. WOOLMAN notes 
that four wells have been bored, in the past three or four 
years, at Atlantic City by the Consumers’ Water Co. Full 
detail of the strata penetrated is given foreach. No.1 
well is 1,150 ft. deep; No. 2 was abandoned at 315 ft., owing 
to an accident; No. 3 is 1,400 ft. deep, or the deepest north 
of Charleston, 8. C., on the Atlantic coast, and No. 4 is 578 
ft. deep. The first and last wells supply good, fresh water. 
The account of strata passed through and the fossils found 
in several of the later ones is a valuable contribution to 
our knowledge of the earth’s crust in that section of the 
State. 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Kansas City.—Meeting of June 
9, Vice-President Mason in the chair. Ten members and 
one visitor present. 

A letter from the President, tendering his resignation 
on account of proposed absence, was read, but it was 
voted, on motion of Mr. Stone, that the Secretary ask 
him to remain in office until the annual election of offi- 
cers. 

After a general discussion on Gas Engines, it was voted, 
on motion of Mr. Talmage, that the chair appoint a com- 
mittee to make all necessary arrangements for the annual 
excursion Messrs. Goldmark, Taylor and Talmage were 
appointed. 

On account of the unavoidable absence of Mr. Gillham, 
it was decided to invite him to present his talk on the City 
of Paris accident at a special meeting to be announced. 

KENNETH ALLEN, Secretary. 

Engineers’ Club of St. Louis.—Meeting June 1% 
Vice-President Burnett in the chair; 17 members and 3 
visitors present. 
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A paper by Prof. Chas. C. Brown was read by the Secre - 
tary on “River Pollution in the U. 8.” The author divided 
the treatment of his subject into three heads: First, 
streams used for water supply only; second, streams 
used for drainage purposes only; third, streams used for 
both water supply and'drainage. The paper was con- 
fined principally to the consideration of the latter class, 
it being the most important. The author gave abstracts 
of the work done in different States heretofore, in the 
direction of investigating the pollution of streams, 
accompanying his remarks by tables showing the results 
of chemical analysis of a large number of different waters. 
The author said he would be glad to receive further data, 
and asked for criticism and discussion of the subject. 
After brief discussion by Messrs, Beahan, Seddon and 
Holman, the meeting adjourned. 

Ws. H. BRYAN, Secretary. 


The Institution of Civil Engineers.—The annual 
general meeting of corporate members took place June 3, 
Sir John Coode, K. C. M. G., tne President, being in the 
chair. The meeting was held on the sixty-second anni§ 
versary of the incorporation of the Institution. At that 
time the number of members was 156, and the gross an 
nual receipts were £447. At the close of the past financial 
year the number of members was 5,872, and the gross re- 
ceipts for the twelve months amounted to £22,478. 

The roll of the Institution, exclusive of Students, showed 
a net increase of 164, the number of members of all classes 
(irrespective of Students) being now 4,903. This repre- 
sented an increase at the rate of about 3'¢ per cent. per 
annum, Owing to more stringent regulations as to the 
admission of Students, there had been a decrease of 20 in 
the number of that class. The admissions had included 
156 Students, and one was restored to the list, while 73 had 
been elected associate members and 104 had passed from 
the list. 

Since the last annual meeting four volumes of Minutes 
of Proceedings had been issued. It was intended 
shortly, to issue a pamphlet of about 60 pages, enumerating 
those public educational establishments in the British 
dominions which included special preparation for the en- 
gineering profession. 

The abstract of receipts and expenditure showed, on the 
credit side, income £17,677 138. 10d.; capital (that was ad- 
mission fees and life compositions), £3,795, trust fund re- 
ceipts, £1,005 (including the Crampton Bequest of £500 
and the Trevithick Memorial Donation, £100), making a 
total of £22,478. 

The general expenditure had been £11,696; the invest 
ments on account of capital, £6,091, and payments or in 
vestments of trust funds, £1,049. The Institution invest 
ments make a total of £104,186. 

The report referred to the visit last summer to Europe 
of a representative body of members of the American So- 
cieties of Civil, Mining, Mechanical and Electrical Engi- 
neers, which the Institution had the honor of entertain 
ing for six days. Many and various were the means which 
the Reception Committee took to arrange for the amuse- 
ment and recreation of the visitors. On the whole, the 
visit might be considered to have been a great success, 
and was one full of pleasant memories for the hosts. 

The following is a detailed list of awards made for com- 
munications submitted during the past session: 


FOR PAPERS READ AND DISCUSSED AT THE ORDINARY 
MEETINGS. 

Telford Medals and Premiums to JoHN Rosrinson for 
paper on “The Barry Dock Works, including the Hy- 
draulic Machinery and the Mode of Tipping Coal;” to C, 
O. BuRGE for account of The Hawkesbury Bridge, New 
South Wales;” to FREDERICK T. G. WALTON for descrip- 
tion of “The Construction of the Dufferin Bridge over the 
Ganges, at Benares.”” Telford Premiums were awarded to 
S. W. Barnaby for paper on “The Screw Propeller;” to 
W.H. WHEELER for paper on “Bars at the Mouths of 
Tidal Estuaries;” to J. Price, Jr., for account of “Lough 
Erne Drainage Works.” The Manby Premium to W. P. 
J. Fawcus and to E. W. Cowan for joint paper on “The 
Keswick Water Power Electric Light Station.” 

Telford Premiums to C. HOPKINSON for paper on “Hy- 
draulic Packing-Presses;” to H. G. SHEPPARD for paper on 
“The Reclamation of Lake Aboukir, near Alexandria 
Egypt;” to WiLrrip Airy for papers “On the Action of 
Quicksands” and on “The Probable Errors of Surveying 
by Vertical Angles.” 


AWARDS TO STUDENTS FOR PAPERS READ AT THE SUPPLE- 
MENTAL MEETINGS OF STUDENTS. 


The Miller Scholarship to C. F. JeNkK«N, for paper on 
“Some Applications of Electricity in Engineering Work- 
shops;” Miller Prizes to C. H. Worpincuam for 
paper on “Telephonic Switching;” to A. E. Youna 
for account of “ The Deflection of Spiral Springs;” 
to L. A. LeGros, for paper on * Economy Trials of a Com- 
pound Mill-Engine and Lancashire Boilers;” to F. P. Rey- 
NOLDs, for description of the “‘ Roof over the Carlisle 
Markets;” to Geo. HaLe, for description of the “ Hy- 
draulic Station and Machinery of the North London Rail- 
way at Poplar;” to G. H. SHerrie.p, for paper on the 
“ Principles of Iron Foundry Practice. 

It has been determined to print the first three Students’ 
papers, either in whole or in part, in the Minutes of Pro- 
ceedings. 
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COMING TECHNICAL MEETINGS. 





Civil Engineers’ Society, St. Paul, Minn.—Next meet- 
ing, July 7. Secy., Geo, L. Wilson, City Hall. 

Engineers’ Club of Kansas City, Mo.—Next meeting, 
July 7, Seey,, Kenneth Allen, 200 Baird Building. 

Civil Engineers’ Ciub, Cleveland, O.—Next meeting, 
July 7. Secy., C. O. Palmer, 22 Cedar Ave. 

American Society of Civil Engineers. New York.— 
Annual convention now in progress at Cresson, Pa, Secy., Juhn 
Bogart, 127 E, 23d St, 

Western Society of Engineers, Chicago, Ii!l.—Next 
meeting, July 2, Secy., J. W. Weston, 230 La Salle St, 

Association of Civil Engineers, Dallas, Tex- 
Next meeting, July 4, Secy,, E, K. Smoot, Elm and Austin Sts, 

Engineers’ Club of Philadeiphia, Pa.—Next meeting, 
July 5, Seey., Howard Murphy, 1122 Girard St, 

Civil Engineers’ Association of Kansas, Wichita, 
Kan.—Next meeting, July 9, Secy., J. C, Herring, Wichita, 

New York Railway Club.—Next meeting, July 17, Rooms, 
118 Liberty St. 

Engineering Association of the Southwest, Nash~ 
ville, Tenn.—Next meeting, July 10, Seocy., Olin H, Lan- 
dreth, Vanderbilt University, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, July 15, Secy., 8. M. Wickersham, Pittsburg, Ps. 

Boston Society of Civil Engineers.— Next meeting, 
July 16, Seey,, 8. E. Tinkham, City Hall, 

American Society of Raliway Superintendents, 
Boston, Mass.—Annual meeting at New York on the day 
preeeding the fall meeting of the General Time Convention, Secy., 
©. A, Hammond, 850 Atlantic Ave, 

Engineers’ Club of St. Louls, Mo.--Next meeting, July 2 
Secy., W. H. Bryan, 30 South 7th 8t, 


THE attention of those of our readers who are 
interested in contracting intelligence is specially 
directed to the number and scope of the advertise- 
ments for proposals which appear in this issue. 
The causes which have led to the popularity of 


this journal for this purpose are referred to in an- 
other column, 





WE are aware of no American technical journal 
which is in the habit of appropriating articles of 
any length or importance from foreign journals 
without duly crediting them, although we need 
hardly say that there are a multitude of second 
and third-class journals in this country which are 
not over-scrupulous in many of their procedures. 
We observe that the second and — Eng- 
lish journals, however, are by no meals so scrupu- 
lous; and one of the coolest instances of wholesale 
appropriation which we have ever chanced to note 
appears in the last issue of the Railway Press, of 
London, a monthly journal of some pretensions to 
respectability and standing. It appropriates bodily 
a two page description of the Coteau Bridge from 
our columns, including eight illustrations, care- 
fully erasing our mark from the latter, and even 
including in its steal our closing words of ac- 
knowledgment that ‘‘To Messrs. our read- 
ers are mainly indebted for this description,” and 
‘*To Mr. —— we are indebted for the points given 
in the latter part of this description”! We real- 
ize that the citizens of a nation which persistently 
refuses to respect the property rights of foreign 
authors in their own productions are not entitled 
to say much about wholesale stealing, however in- 
nocent they may be individually of that wrong 
and shame; and we will not say much. But the 
ordinary courtesies of journalism are apart from 
this question, and are not affected, nor would they 
be, by action or non-action on it. 








; 


WE learn that some of our readers have been 
misled into the belief that the ‘‘ Notes from 
Abroad” (Editorial Correspondence) in our last 
issue were written ‘‘in advancé,” because a per- 
sonal in the same issue announced the departure 
for Europe on June 18 of Mr. D. McN. STAUFFER of 
the editorial staff of this journal. Inasmuch as the 
‘*Notes from Abroad” described particularly the 
Inman steamship City of New York, while the per- 
sonal item stated that Mr. STAUFFER had just sailed 
on that vessel, any one unacquainted with the 
ENGINEERING NEWS or with Mr. STAUFFER might, 
perhaps, reasonably have supposed that the descrip- 


tion of the steamer and the notes on English rail- - 


ways were prepared by Mr. STAUFFER before his 
departure. 

To those familiar with our columns, however, 
we need hardly say that the ENGINEERING NEWS 
does not present matter in its columns which is any- 
thing else than what it purports to be. Mr. 
STAUFFER or any other writer on its staff is not ac- 
customed to describe events as happening under his 
own personal observation which did not so hap- 
pen. To satisfy the curiosity of any who may 
have noticed both the personal concerning MR. 
STAUFFER and the ‘‘ Notes from Abroad,” we will 
say that the latter article was from the pen of Mr. 
E. E. RUSSELL TRATMAN, of the editorial staff of 
this journal, who sailed for Liverpool on the City 
of New York on May 21. 





Kansas City is making a sensible move in so 
amending its city charter as to require the presi- 
dent of the board of public works to be a civil en- 
gineer and to perform the duties of the city engi- 
neer at the same time. This change is proposed 
owing tothe present absurd conditions of a $4,000 
city engineer reporting as a subordinate to a board 
whose members draw $1,000 each per annum. But 
it is also a move in the right direction, regardless 
of unbalanced salaries, and other cities would be 
wiser than they are were they to follow the exam- 
ple of Kansas City and put the responsible charge 
of their engineering work into the hands of engi- 
neers, rather than with those who are only ‘‘ good 
citizens,” or are more generally good politicians. 
There is money for the city in the change, and it 
is in accord with the true principles of better 
municipal government, 





THE latest news from Nicaragua is that men and 
supplies are arriving fast, but not quite fast 
enough to suit the contractor who is building the 
first twelve miles of railway inland across the flats 
to the great divide cut. That work is expected to 
be finished shortly, however. It is a necessary pr: 
liminary tothe working of any large force of men 
to good advantage. A further fact of some signi 
ficance is that among the higher officials, who con 
fine their drinking to Apollinaris or other imported 
water, guvod health prevails, but among the work 
ing force, who go to the nearest spring or brook for 
water, there has been some tendency to malaria! 
fevers. The last is to be expected in working 
across the twelve miles of flats, if not on the great 
cut; but if so slight a difference as the use of dif- 
ferent water for drinking will affect the health of 
the working force, as it is quite probable that it 
will, the difficulty can be readily and cheaply got- 
ten over by the use of the ordinary distilling and 
aerating plant, which is now all but universal cn 
large steamships. 

It is not to be expected that a great work of this 
kind can be carried on in a tropical country with. 
out more or less trouble from malarial fevers and 
other diseases of that class; but all that we hear 
about the climate and other working conditions at 
Nicaragua (and we hear a good deal) confirms vs 
in the belief, which we have often expressed, that 
the climatic conditions at Nicaragua and Panama 
are totally different, and that nothing more than 
ordinary care and caution will be needed to insure 
good health in the working camps. Another im 
portant fact is that the experience so far gained 
seems to indicate conclusively that the proposed 
comparatively inexpensive plans for improving 
the harbor of Greytown will be entirely successful. 
Altogether, the prospect for the early and success- 
ful construction of the canal never seemed better 
than now. 


oe 


THE great firm of Wm. Arroll & Co., builders of 
the Forth Bridge, have lately performed a feat 
which seems to be regarded in England as some- 
what remarkable, since it is described at some 
length in the English technical journals as an ‘‘in- 
teresting engineering feat.” They succeeded in 
replacing an old bridge by a new and larger one 
with a total interruption to traffic of ‘‘ only seven- 
teen hours,” the total weight of the two bridges 
being given as 400 tons, from which we infer that 
the old bridge weighed about 150 tons. As com- 
pared with what has been repeatedly done in this 
country, however, this reads like a poor perform- 
ance indeed ; something to be ashamed of rather 
than proud. Not to speak of the innumerable 
bridges which have been erected in place around 
or on old bridges, without interrupting traffic for 
a moment, in our issue of Oct. 22, 1887, we de- 
scribed and illustrated at length the removal of a 
bridge on the Pennsylvania R. R. 349 ft. long and 
weighing 450 tons, and 60 ft. over a large 
river instead of just above some other tracks, in a 
total time of 15 minutes; the new bridge being in 
place, the track connected, and traffic running 
over the new bridge, with a total delay of 80 
minutes only from the time the rails were broken 
over the old bridge. In our issue of Aug. 24, 1889, 
we gave another instance where even better time 
(12 minutes) was made with a bridge weighing 
250 tons, and in all there have been a dozen or 
more such quick removals, perhaps, made within 
the last five years in this country, until it has 
come to be an axiom that under no conditions is 
there any necessity for interrupting traffic more 
than a few minutes for renewing a bridge of any 
ordinary span. It is, therefore, with some sur- 
prise that an American finds a change of this kind 
made in seventeen hours regarded worthy of note 
as a creditable perf: especially when the 


cheapness of the plant used in this country for the 
quicker changes is remembered, 





SUPPLEMENT TO ENGINEERING NEWS, JUNE 28, 1890. 


4 


tus 
1 199 20 Wen Shes 158/97 


- 








CLass 
CHICAGO, BURL! 











ee se 














j ‘ : 9” . _ tone 
| * j Bn OR ce nn ce er ee te ee ae ee re _im 


7% 
| 


4+ + 


4 “90 tubes ; 4354 
24 dia outside 


4 X 1.4 { 
2 a oe acketiobe \\ EP age 
4 Length of running board: 15°75" poof Fp A ptf nen 
——— _ nee +—+ 


a ee epee 














fot 


J 
ot BY EE 
4 [aoe 
eR 
errr iA 


- 









Crass ‘‘H” Locomotive. 
AGO, BURLINGTON & QUINCY RAILROAD. 


CHAS. HART & SONS, LITH., 86 VESEY ST., 4.Y. 











June 22, 1890. 


ENGINEERING NEWS. 


6135 


ee nnn 


Compound Locomotives. 





It may be fairly said that the most complete and 
creditable committee report by far at the late 
Master Mechanics’ Convention was that on com- 
pound locomotives, reprinted in full in another 
column. Although signed by a committee of four, 
it is an open secret that the chairman of the com- 
mittee, Mr. J. Davis BARNETT, did the hard work 
of preparing the report, although the names of the 
other three members of the committee, all of them 
being strong and well known men,will add further 
weight to it. The report is in forma model of 
what such a report should be, giving a broad yet 
careful résumé of the entire question under eight 
different heads. Mr. BARNETT has, in years past, 
added greatly to the value of the association's pro- 
ceedings by other careful reports of this kind, in- 
cluding especially one on boiler practice, presented 
three or four years ago, which was and is yet, we 
believe, by far the best single article on the sub- 
ject. 

The report now before us, if not deserving quite 
such high praise as this, is a thoroughly good one. 
Taking up its main points in order, the conclusions 
expressed are as follows: 

The committee very decidedly and justly point 
out that, while it is a great advantage of the com- 
pound engine that it permits of the use of higher 
initial pressures, it is by no means an essential 
condition. Economies of from 13 to 18 per cent. 
have been shown with unaltered pressures. At the 
same time, it is most unlikely that compound en- 
gines will use as low pressures as simple ones, ex- 
cept in cases of conversion, when the boiler is not 
considered strong enough to stand higher press- 
ures, since it sacrifices some of their most im- 
portant advantages. 


The possible gains and losses from compounding 
are very fully summarized, but this is now famil- 
iar ground. The question now is of the amount 
rather than the existence of the various gains and 
losses. One prevalent delusion, however, we are 
glad to see the committee quietly sit down on, viz. : 
that throttling is in itself and under all condi- 
tions a wasteful and unadvisable thing. Much 
nonsense has been written on the evil effects of 
this practice. Throttling is merely, in effect, 
working with a lower boiler pressure, and involves 
just the same theoretical loss of a less range of ex- 
pansion, with just the same contravening practi- 
cal gain, viz.: that it decreases the range of tem- 
perature in the cylinder. For this reason throt- 
tling is much more economical than an over short 
cut-off, and its only disadvantage within certain 
reasonable limits is (or would be, if it were ever per- 
mitted to exist when it was doing harm) that it de- 
creases the maximum pressure on the piston. The 
average runner may be trusted, however, to open 
his throttle quite as widely as he needs to start 
his train, and after that experience seems to indi- 
cate that it is quite as economical to throttle as it 
is to cut off much below half stroke, or certainly 
one-third stroke. 

The details given as to the increased cost of com- 
pounding are especially practical and to the point. 
The committee point out, as we have often done, 
that the difference is really a trifling matter. as 
respects the simpler types of compounding ; but 
they add a statement which somewhat surprises 
us, that ‘“‘the cost of changing simple to two-cyl- 
inder compound engines need not exceed $250 to 
$300 each, if the expense of drawings, patterns and 
templets be divided over a number of engines.” 
We know that the Pennsylvania and other com- 
panies have in contemplation plans for changing a 
large number of their engines to compound, but we 
should think it would inevitably cost more than 
this todoso. The committee figure the fuel sav- 
ing at $225 to $600 per year, and if the first cost of 
a change to compound be not more than this it 
will not be surprising if we should shortly see al- 
most a stampede in that direction, 


The committee indulge in a little satire as to the 
so-called ‘*‘ American conditions” for working, and 
perhaps do not. attach enough importance to the 
real and great difference which exists in respect to 
the demand for great starting power and for haul- 
ing maximum loads. As respects two-cylinder and 
four-cylinder compounds, the starting difficulty is 
non-existent, since they can use live steam for 
starting ; but we think the committee fall into a 
serious error in what they say as to the Webb type. 
They say : 

The Webb type of three-cylinder engine, except with 
the low-pressure crank dead on center, has cylinder 
power enough to slip both pairs of wheels, and no higher 
starting power is desirable. 

This is certainly wrong in theory, and we think 
it is in fact. Imagine an ordinary four-driver 
locomotive to have its wheels made loose on the 
axle, but coupled in pairs longitudinally as now. 
Undeniably the engine would still have ** cylinder 
power enough to slip both pairs of drivers,” for its 
cylinder power in relation to the drivers would not 
be altered; but would the committee maintain for 
a moment that its starting power remained just 
the same, or that ‘“‘no higher starting power 
was desirable ” than still remained to it? Beyond 
question its starting power would be very gravely 
diminished, because first one cylinder and then 
the other would be doing its maximum work, and 
instead of having the friction of all four wheels to 
continuously resist slipping, there would be only 
two wheels. The Webbengineis in precisely this 
position, except that the four driving wheels are 
paired transversely instead of longitudinally. The 
wheels not being coupled, it is very much easier for 
either the high pressure or the low pressure cyl- 
inders to slip their respective drivers, and after one 
has slipped the slipping of the other is almost sure 
to follow. Were the wheels coupled the danger 
of slipping would be much diminished, but one of 
the great advantagesclaimed for the Webb type 
would disappear. 

We are surprised to see so loose a statement as 
that quoted is so otherwise excellent a report. As 
a matter of fact, the Webb engine tested on the 
Pennsylvania R. R. did actually prove seriously de- 
fective in this very respect, as it has also done in 
England, although there the difficulty is one of 
much less moment owing to the lighter trains run, 
and is claimed not to be serious one. 

The committee make a good deal of Mr. Ur- 
QUHART’S experience in Russia with engines burn- 
ing crude petroleum, as is but natural, he having 
done some most admirable experimental and prac- 
tical work in that couyjtry, and having now had a 
large experience; but it isa fact to be borne in 
mind that with so readily controllable a fuel as 
petroleum results may be quite different from 
what they would be with coal. There can be no 
doubt of the superiority of petroleum as a fuel. if 
only the supply were adequate; and, could an un- 
limited supply of petroleum be counted on at 
present prices. it would not be many years before 
all the passenger locomotives, at least in America, 
would be running with petroleum as fuel. Perfect 
success in burning petroleum has been attained 
on the Pennsylvania and other roads; but the 
trouble is that the Pennsylvania road alone 
would require some 26,000 bbls. of oil 
daily to make good the 8,000 tons of coal now used, 
and this would mean using about half the total 
yearly oil product of the United States to supply 
one road. Under such conditions, there is not 
much use in talking of or considering the use of 
petroleum as a locomotive fuel, and all petroleum 
experience must be looked on with some suspicion. 
It is difficult tosee, however,why the benefits of com- 
pounding should not be even greater with coal as a 
fuel than with petroleum, especially in this coun- 
try, where so large a part of the fuel supply is un- 
questionably blown unconsumed out of the chim- 
ney in order to get the utmost possible hauling 
power out of the locomotive. Diminishing by 15 

or 20 percent, the demand for steam todo this work 


ee ee 


(which is limited by the adhesion, not the steam 
supply) ought surely to mean a still greater econ- 
omy of fuel, owing to the corresponding decrease 
in the intensity of the draft, which now 
fires to pieces. 

It is for passenger service, however, that the 
compound engine seems to be most alluring, al 
though it is possible that it 1s not really its most 
important field. Passenger engines fail through 
lack of steam power rather than lack of adhesion, 
and anything, therefore, which decreases the de 
mand for steam for given work 


tears the 


increases their 
hauling power or possible speed, and so is more 
directly beneficial than it is with freight engines, 
since it increases the work which one engine can 
do, which is afar more important gain than simply 
to decrease by asmall percentage the cost of doing 
a given quantity of work. 

Putting the whole case for compound engines 
broadly, it stands thus: The work of an engine is 
limited by the weakest of these three forces: the 
adhesion or tractive power, the boiler or steaming 
The 


last may be made anything which the designer 


power, the machinery or converting power. 


wishes, so that no well-designed engine will ever 
fail from any but deficiency in one or the other of 
the first two forces. A well-designed freight en 

gine, in this country at least, never fails from lack 
of steam power in regular service, for the reason 
that it is expressly designed to haul the utmost 
load which its adhesion will permit, and high 
speed is not important to it. Therefore, as no 
compounding which does not increase weight can 
add to the hauling power of a freight locomotive, 
the only good which compounding can ever do 
for them is tosave 15 to 20 percent. of fuel charge, 
which averages about 10 per cent. of total operating 
expenses, or, say, 1 to 2 cts. per train-mile. This 
saving is an important but not a vital one. If com 

pounding could add 10 per cent. to hauling capacity, 
it would save over 5 per cent. of the total expenses 
per train mile, or, say, 4 or 5 cts. 

For passenger service something like this is pos 
ble, Passenger engines of good design have more 
than ample adhesion (except sometimes in start 
ing) and failonly from lack of steam power. 
Therefore, anything which makes the same steam 
go 20 per cent. further adds about 20 per cent. to 
the hauling power of an engine at any given 
speed, or to the possible speed with any given 
train; and, moreover, on these considerable 
stretches of any road where the maximum power 
is not required the compounding is making the 
samé, saving in the total cost of fuel as it makes 
with freight engines. ' Passenger service is there 
fore very naturally the first field for efforts to 
establish compounding, although, as we have 
said, in the end the compounding of freight en- 
gines may become the most important, owing to 
their greater number, and to the growing tendency 
to run freight fast, which will become still 
stronger when automatic brakes and couplers are 
in universal use. 


The Present Status of the Water-Works In- 
terest of the United States and Canada. 


We present herewith some data from the forth- 
coming MANUAL OF AMERICAN WATER- WoRKS. The 
issue for 1889-90 includes descriptions of 2,047 
works, 1,960 of which are in the United States, 83 
in Canada and four in Newfoundland. Of these, 
77 in the United States and three in Canada, or 80 
in all, are subsidiary works; that is, take their 
water supply from some other plant, but are other- 
wise independent. Several plants extend through- 
out two or more villages or cities, this being 
especially true in Maine, Rhode Island and New 
Jersey. A few towns have duplicate plants, but 
these are not common, and are far less in number 
than the duplicate gas and electric lighting plants 
in this country. 

The recent comparative growth of the water. 
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TABLE 1-S. 


UNITED STATES AND CANADIAN WATER-WORKS—SUMMARY OF DATES OF CONSTRUC- 


TION BY GROUPS OF STATES. 


(Date of completion taken when construction extended over more than one year.] 


WATER-WORKS BUILT. 

Year. N.C. N. W. 
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works industry in different sections is shown be- 
low by groups of States. The period covered is 
about 14 months, but the dates must be understood 
to be only approximate, as it is practically impos- 
sible to say how many water-works were actually 
completed in so large a territory on a given day. 
As showing the comparative growth in the differ- 
ent groups, however, the following figures are 
fairly correct : 

Close of N. E, 


Mid, So, Atl. So. C. No. C, 


Oa 463 74 57 338 
1889.... 2s ee 509 92 71 377 
Increase 21 46 18 14 39 
P, C. of Inc.. 6.9 9.9 24.3 24.6 11.5 
Total. 
Ss. W. Pac. U.S. 
141 143 1,749 
; 152 166 1,960 87 
Increase Il 23 211 11 
P. C. of Inc... 7.8 16.1 12.1 14.5 
The relative increase will be most quickly 
grasped by examining the percentages ranged by 
groups in a descending scale : 
South Central........... 24.6;/Total United States 
South Atlantic 24 3 North Central 
Northwestern........... 17. Middle 
Pacific 16.1 Southwestern 
Canada 141.5 New England 


The sections of the country showing greatest in- 
crease are those which until recently have been 
backward in water-works construction, while New 
England and the Middle States, with but slight in- 
crease, have for some time had a large number of 
works. The small gain in the Southwestern group 
can be understood when it is remembered that the 
States included are Missouri, Arkansas, Texas and 
Colorado, with Indian and New Mexico 
Territories. The territories are extremely 
backward and the States are at present 
rather slow in their development, except 
in limited parts of their areas. Besides this, the 
larger towns have been quite generally supplied 
for a few years, and the growth for the last 20 
years is quite as marked as in any section of the 
country, the number increasing from one in 1870 


Canada. 
76 


(2) 266 (1) 151 (3) 163 


Subsidiary water-works, viz.: those which derive their supply from the mains of 
some other adjacent works, but are otherwise independent systems, are enumerated 


Canada in this and the following tables includes 4 Newfoundland works. 


to 22 in 1880, and from the 
last number to 152 in 1889. 
In Colorado and slightly in 
Texas irrigating companies 
make accessible to many of 
the smaller townsasupply of 
running water near at hand 
sothat itis not necessary to 
pipe it to the houses. If this 
is an effective cause in re- 
tarding the growth of water- 
works built wholly for do- 
mestic supply, it applies 
equally to the Northwestern 
and Pacific groups, and to 
their advantage, as notwith- 
standing this they have made 
great gains in numbers. 

The growth of the water- 
works interest from the start 
is shown in detail by tables 1 
to 3-S. Table 1-S gives the 
number of works built in 
each group prior to 1800. and 
in each decade since then to 
1850, then by years to the 
present time. Table 2-S gives 
the same for decades to 1850 
and for half decades since, 
and Table 3-S shows the total 
number of works in each 
group at the close of each 

decade. | 

a It will be seen by examin- 
(4) ing Table 1-S that there were 
5 (5) 5 in 1800 five works in the 
¥ % 174 a - United States, all in the first 
22 (5) 194 7 three groups, and that each 
5 () 5t — 7 decade to 1850, and each 
(3) 84 year thereafter, excepting 
1863, has given an increase 
to the number. ‘The total 
number of works built dur- 
ing the war period, 1861-5, 
was but 24, or only two-thirds as many as were 
built in the preceding five years, while in one of 
the war years, 1863, water-works construction was 

entirely suspended. 

In the South Atlantic States from 1859 to 1870 
inclusive, 12 years, not a single water-works was 
built. In the Northwestern group the first plant 
was constructed in 1867, while in the Southwestern 
States, save one, between 1821 and 1830, nota 
single plant was built until 1871. The marvellous 
growth in this section since 1871 has been com- 
mented on above. 

The number of works in Canada at the end of 
each decade is shown in more detail by provinces 
as follows: 


Total 
Pac. U.S. 


Can- 
ada, 


an CSaoan 


oom 


tS OS DS ete 


(3) 
(2) 
(3) 
(2) 
(1) 


(1) 
(LU) 


honmwew nenwe 


TODD Cleon MOO nT 
- eon 


(77)3,883 


-—— —-At the end of--——~ In 
1850. 1860. 1870. 1880. 1885. 1889. 

2 q 5 14 21 41 
2 2 10 . 19 


In Ontario... 


Manitoba.... 

British Columbia. .. oe As 
New Brunswick.. 2 
Nova Scotia 1 1 
Prince Edw. Isl’d. .. 


Total, Dominion of 7 ne E 
Canada. 5 9 10 
Newfoundland.... 1 1 2 


Perhaps the most interesting of these three tables 
is the last one, 3-S, which shows the number of 
works in each group and in Canada, and the total 
in the United States at the end of each decade. 
The increase and percentage of increase in each 
decade, including subsidiary works, for the United 
States and Canada is: 


C 
Decade clos- 


No in P.C. of No. in 
Ss. 


of 
Inc. Canada. Inc. Inc. 


200 

10 
31 158 
46 150 


0 
0 
00 
67 
20 


These figures need no comment. The remark- 


able growth of the water-works interest is very 
graphically shown by means of a colored diagram, 
and in connection with that of railways, in Enq. 
NEERING NEws for April 27, 1889. 

While modes of supply vary largely with |: ca} 
or sectional conditions there is considerable |,tj- 
tude for choice in this respect. Table 4-S shows 
the number of gravity and pumping works in each 
group, and the number where the mode of supply 
is unknown, with the percentage each of to the 
total. The New England and Pacific States have 
almost exactly the same percentage of gravity 
works, 52 and 52.2 per cent, respectively, and the 
North Central States with 4.5 per cent, and the 
South Central with 8.4 per cent have the smallest 
percentage. Some works have two or more sys- 
tems, and of course the subsidiary works are not 
included in the table. In the MANUAL for I&88 the 
pumping works are summarized inmore detail, 
the number ard precentages of works pumping to 
tanks, stand-pipes, reservoirs and direct Leing 
given. 

One of the most earnestly discussed questions of 
the day is whether natural monopolies should be 
owned and controlled by public or private corpo- 
rations. Among these natural monopolies are gas 
and electric lighting plants, street railways and 
water-works. So far as we are aware, tliere are 
in the United States or in Canada no street rail- 
ways owned by municipalities. There are in the 
United States at least three and probably four or 
five gas works owned and operated by municipali- 
ties out of a total of about 1,000 plants. Of 
some 1,300 or more electric lighting plants in 
this country, at least 50 are owned by the city in 
which they are located. When we consider water- 
works we see a far different state of affairs, as is 
shown in Table 5-S. From this table it appears 
that of the 1,960 water-works in the United States 
818, or 41.7 per cent., are owned by public corpora- 
tions, and 1,106, or 56.4 per cent., by private cor- 
porations, the ownership of the remaining number 
being unknown. In Canada the showing for pub- 
lic works is still better, there being 57.1 per cent. 
public to 41.7 per cent. private, 1.2 per cent. of the 
total number being of unknown ownership. If we 
take sections of the country we find a wide differ- 
ence, the North Central group of States having 
64.7 per cent.; the Northwestern, 56 per cent., and 
the Pacific States but 15.7 per cent. of public 
works. 

The number of public and private works in each 
State, and the population on each class of works, 
was given in the MaNnvuaL for 188s. It may be 
said here that in some States the ownership is al- 
most wholly public, in others private, and that the 
larger cities are supplied by public works, only 
about one-third of the population on water-works 
depending upon private companies for their sup- 
ply. 

Perhaps the most accurate index of the growth 
of water-works in the past year 1s the increase in 
the miles of water mains. This is shown for each 
State and group of states by Table 6-S. The first 
column gives the mileage at the close of 1888, as 
shown in our last summary, but as this did not in- 
clude those works described in the Supplement to 
the 1888 MANUAL, nora few works built in or 
prior to 1888, but not reported soon enough for 
description until the present issue, it has been 
necessary to correct the previous mileage by means 
of columns two and three. It should be noted 
that the fourth column gives the extensions to 
old, and the fifth the mileage of new works. 
Further than this the table needs no explanation. 

New York, Massachusetts and Pennsylvania 
have the largest mileage, viz.: 3,549.39, 3,336.67 
and 3,135.41, or together, more than 10,000 miles, 
which is over one-third the total mileage in the 
United States. The smallest mileage isin Idaho 
Territory, 15,and the smallest in the States is 
in North Dakota, 44, while South Carolina has but 
47 miles of mains. 
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TABLE 2—S 


UNITED STATES AND CANADIAN WATER-WORKS— SUMMARY OF CONSTRUCTION BY 


GROUPS OF STATES, DECADES AND HALF DECADES. 











UNITED STATES AND CANADIAN 








TABLE 6—S 


WATER-WORKS-——MILES OF MAINS BY STATES 
AND GROUPS OF STATES. 
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Considering increase in total mileage we find 
Pennsylvania, California and New York at the 
head, with 589.79, 306.68 and 258 miles of increase, 
respectively. The smallest increase shown in the 
United States is in New Mexico, one-half of a mile. 

The totals for the various groups will be found 
in their proper place in Table 6. As would be ex- 
pected, the Middle States have the greatest mileage, 
8,653.92, and the South Atlantic the least, 880.91 
miles. 

The percentages of increase in total mileage for 
each group are: 


N. E. Mid. So. Atl. So. C. No, C. 

9.73 13.96 16.23 17.46 11.87 
N. W. 8. W. Pac. U. 8. Canada. 
36.65 14.29 20.86 14.72 9.57 


New England stands ai the foot, as it did in per- 
centage of increase in number of works built in 
1889, while the largest increase is in the north- 
western group, which ranked third in percentage 
of increase of new works. 

As the results of the eleventh census are not 
available at this writing, it has not seemed best 
to make any studies involving the use of popula- 
tions, although both the last census, and the esti- 
mated population of each city or village mentioned 


Sn SSS 


are given in the ManwuaL for 1889-90. An ex- 
haustive study of the data presented in the 
MANUAL for 1888, in connection with populations, 
was presented in the introduction to that volume, 
together with other summaries which are not in- 
cluded this year. 

Further data from the forthcoming MANUAL 
will appear ia these columns next week, and prob- 
ably in immediately succeeding issues. 


CORRESPONDENCE. 





Good Books on Highway Construction. 





ForpuaM, N. Y., June 22, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Will you please inform me in your next issue where I 
can get a good work on telford and macadam road making, 
and maintenance of same? Yours, etc., J. B. Suea. 

[We refer our correspondent to a notice of an ex- 
cellent work on ““Pavements and Roads,” just issued 
by The Engineering and Building Record, published 
on page 585 of this journal. Itis a book which we 
can recommend most heartily. This company has a 
book in the bindery entitled “Road Making and 
Maintenance,” which will be issued in about two 


eae 


weeks. It is made up on the prize essay of CLEMENS 
HERSCHEL on “The Science of Road Making,” and the 
paper by E. P. Norra on the “Construction and 
Maintenance of Roads,” which together contain 
about the best practice on highway building and 
maintenance. The book will be handsomely bound 
in cloth, and the price will be $1.50.—Ep. ENG. 
NEws.] 


The Fairmount eee Railroads. 


Lene uBURG, Va 
To THE EprTorR OF ENGINEFRING NEWS: 

Srr: In your issue of June 21, 1590, you illustrated the 
proposed gravity railroad in Fairmount Park, Phila 
delphia; but you give a most gratuitous advertisement to 
one of a noted firm of civil engineers, and give no credit 
to the party who actually did the work. The firm of Wil- 
son Bros. & Co. were the engineers, practically, consult- 
ing, and chief; but ifthere was an individual entitied to 
that rank it was not Mr. Darracn. I claim ail the credit 
for locating the line, making up the estimates, maps, and 
profile, excepting such few revisions as were suggested 
by Mr. SMEDLEY. 

While I do not arrogate to myself the title of Chief En 
gineer, Iclaim that Mr. DARRaCcH goes too far in putting 
his name on my work as Chief Engineer, when I was per- 
feetly satisfied to rest incog- with the firm name of Wilson 
Bros. & Co. as Chief Engineers. U. &. Lurz. 


.. June 23, 1890. 
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Electric Light Candle Power. 
ToreKa, Kans., May 28, 1890. 
To THE EDITOR OF ENGINEERING NEWS. 

Sir: Would you kindly give through your columns 
some information in regard to the standard candle power, 
as used in this country to measure the power of electric 
lights? The city of Topeka has a plant with three 75 H. 
P. engines, lighting 184 arc lamps. In February of this 
year, after many complaints as to the amount of light 
furnished, the city employed an expert to measure the 
candle power. In his report he says: “There is a rule of 
thumb in general application in the United States which 
is to the effect that a nominal 2,000 C. P. arc lamp, taken 
at a point 45° from perpendicular, should require 450 
watts of electrical energy, provided the electromotive 
force is greater than 20 volts.” 

By this rule one watt of electrical energy would give 
4.44 C. P., and by his test of 17 lamps the average of each 
lamp would be 2,013 C. P. I find, taking Gordon Wigan, 
A. M., as authority, in his work by Cassell & Co. in 1884: 

On page 40, one volt multiplied by one ampére = one 
watt. 

On page 52, one carcel = 9.5 English standard candles. 

On page 160, one H. P. = 128 carcels. ° 

On page 40, one H. P. = 746 watts. 

So that: One watt = 1.63 C. P. 

And using this as a standard, our 17 lamps would aver- 
age 737 C. P. instead of 2,013, as by the rule of thumb 
adopted by nearly all of the American arc light companies. 
The same lights, tested by a photometer, do not indicate 
much more than 500 C, P. 

1 understand that the incandescent light companies 
measure their candie power by the photometer, and that 
they furnish the light that they stipulate. The are lights 
seemingly donot? In Wigan's work, page 267, a series of 
tests made in 1881 at the Paris Electrical Exhibition show 
that the Brush lamps are of 78 carcel power, or equal to 
741 candle power. 

This seems to be a simple matter, and I see no reason 
for inventing a new kind of arithmetic so as to accom. 
modate the arc light companies. 

Further light upon this subject will greatly oblige 

Lewis KINGMAN. 





{Our correspondent has given us more information 
in his letter than we can give him; but his com- 
plaint seems to be a general one. It seems to be 
generally admitted and understood that the are 
lights are rated at three or four times the candle- 
power which they will show when actually tested, 
the excuse being (as we understand it) that the light 
is so generated as to be thrown chiefly downward, 
and so is actually far more efficient for the purposes 
required than its actual comparative candle power 
would indicate. Purely commercial motives have 
probably more to do, however, with the undeniable 
exaggeration of candle power which is common 
in rating are lights; 2,000 C. P. sounds much better 
than 700 C. P., and with the ordinary apparatus it is 
not possible to measure either.—Ep. Ene. NEws.] 


The Swinerton Polygonal Driving Wheel. 


Boston, Mass., June 13, 1890. 
To THE EDITOR OF ENGINEERING NEWS : 

Sir: While I am greatly obliged to you for the extend- 
ed record of tests of my invention, occupying much more 
space in your valuable and interesting journal (‘the 
ablest of its kind in this country,” so said a prominent 
publisher to me not long since) in your issue of May 24 
than its importance demands; yet, as there are a number 
of statements in this article which I consider so manifest- 
ly unjust and unfair toward us, under the circumstances 
of the case, that 1 feel compelled to solicit space in your 
columns for a reply. 

You can imagine my surprise and disappointment, upon 
reading your article, to find a strong bias, not to say 
prejudice, against ‘the wheel” pervading it throughout, 
while the evidence that I submitted appeared to have but 
very little weight. In your second paragraph, as if to put 
your readers on guard against forming any favorable im- 
pression of the wheel, you state, “‘we have no confidence 
in the polygonal wheel or in the advantages claimed to be 
derived from its use.” 

Then follow long quotations frem a pamphlet that we 
issued more than two years ago in the early days of our 
experiments. Now, if it had been your object to present 
facts regarding the experiments made with ‘the wheel” 
it. would seem that you should have published the state- 
ments of the six Boston & Maine experienced engineers 
who had run different locomotives equipped with poly- 
gonal wheels, which you had in your possession. Those 
statements are the results of actual service, some of long 
experience with “the wheels,” and they testify unequivo- 
cally to the superiority of the polygonal as compared with 
round wheels: 

Then, too, Mr. FURBER’s endorsement of Mr. SMITH’s 
statement respecting the six months’ run of the On- 





ward on the Portland express, it seems to me, should 
have been considered worthy of a passing notice, to say 
the least. 

It reads as follows and is appended to Mr. SMITH’s re- 
port: “ I endorse the above and should be pleased to see 
the locomotive Onward tried on other roads, The in- 
creased traction developed by this locomotive is her 
strong point.” (Signed) Jas. T. FURBER, 

Gen. Man. B. & M. R. R. 

‘The article makes a point, and is entitled to it, in quot- 
ing from our pamphlet, “ the cylindrical wheel which de* 
pends for its traction upon a mathematical line,” and then 
saying, “the latter part of the above paragraph is certainly 
incorrect, since the actual contact between driving wheels 
and rails is not a mathematical line (as has been proved 
by careful tests), but a surface of oval form averaging 
perhaps 4% * %in.”” Iknow not who made these tests, 
but by our tests it is certainly as far from correct as the 
mathematical line. An area % x %in. is equal to %ofa 
square inch or one inch long crosswise of the rail by 3% of 
an inch in width. Now our experiments made by jacking 
a wheel up and dropping it down upon oiled paper be- 
tween wheel and rail show a line not exceeding 1-16 in. 
wide and one inch long on the average. 

With regard to slipping of driving wheels, quotations 
are made from the pamphlet and unfavorable comments 
made thereon. The most important statement under this 
head, however, is omitted, viz.: ‘* Very few data can be 
obtained upon which to form a reliable estimate of this 
loss.” 

I suspect it would be very difficult to make tests that 
would even approximately show the slipping of driving 
wheels in ordinary everyday work; for the reason that 
if a counter were attached to an engine to count the revo- 
lutions, the engineer would be likely to handle his throttle 
more carefully thanin ordinary work. I have made much 
inquiry with respect to this subject and have, at length, 
come to this conclusion: that no man knows how much 
an engine slips her drivers save him who runs her, and 
“he won't tell.” His instructions are tomake the time, 
and “he gets there if it’s in her.” That there is a great 
loss through slipping driving wheels all engineers with 
whom I have conversed on the subject have admitted. 
I know not what your authority is for saying that the 
wheels have not proved a success on the L road, for you 
do not mention it, but 1 will give you mine for saying that 
they have. Get on to engine No. 19, at City Hall, some 
evening, when the dew is falling or when there is a wet 
rail; ride to Harlem and back, see her haul the train over 
those grades (some of them nearly or quite 2%) without 
the use of sand, as I have recently done, talk with the 
engineer about her performance for the past six months» 
and you will know more about this subject than you seem 
to know now. 

Moreover, Co!. Hain has recently given an order to 
equip a new engine, now building, with polygonal wheels. 
Respecting the work done on the Jersey Central, you say 
“the Onward recently hauled the train of fotr (five was 
number; I was there and counted them) heavy cars a 
distance of 30.2 miles with two stops (and three slow-ups 
over bridges, etc , should have been added) in 43 min. 
utes.”” This was done more than once, too. If you are 
desirous of ascertaining the facts in this case, go to Jersey 
City some fine morning at 11 o'clock, find ‘Old Bill Aton ” 
(25 years an engineer), who ran the Onward on this train, 
and he will give you much valuable information respect- 
ing the increased traction which he observed that her 
polygonal wheels developed. ‘A good deal of reliance is 
placed upon the sand-jet and upon the device for increas- 
ing the weight on driving wheels.” The former was not 
in use during any of our work on the B. & M. No reliance 
whatever was placed upon it; it was put upon the engine 
on tmal, and we do not own it to-day. Precisely how 
much reliance is placed upon the latter may be seen in 
Forney’s table, showing pulling tests at Lawrence, where 
it is shown that, with polygonal wheels, it in the 
hauling capacity from 859,550 to 967,600 = 108,050; with 
smooth wheels from 320,500 to 545,570 = 225,070, say you; 
“while the table above given is on pretty good authority,’ 
etc., and you saw Mr. Forney’s signature to that table 
and unless this is a forgery it is on first-class authority. 

Next we read, “ Tests of this kind are of little real 
value unless carried out extensively,” etc. It is hard to 
say what limit you would place upon the word “ exten- 
sively ” in this case, for it must have a limit somewhere. 
We have had from one to four locomotives running every 
day, and some of them nearly every night on the B. & M. 
system during more than three years,on all kinds of trains, 
under all conceivable conditions of rail and weather,and i¢ 
this is not “‘extensively " we do not comprehend the de- 
finition of that term. 

The most surprising statement, however, that you make 
is this, “‘ We have already shown that the claim for in- 
creased area of contact between wheel and railis incor- 
rect.” Although I have read your article carefully several 
times, I fail to find the slightest allusion to our claim for 
increased area of contact between wheel and rail by use 
of the polygonal wheel. Possibly you may have at 
tempted to show this elsewhere, in some former issue; if 
so, I should be pleased to learn how you show that a facet 
one inch wide on the polygonal wheel will have no larger 
area of contact with the rail than that which is obtained 
by the round wheel, 





Finally, youend as you began with a bias against the 
wheel (this I say because you had the evidence of th, 
work done by the wheel). “It certainly does not seem to 
be designed on a correct mechanical principle.” Fo, 
what reason you do not say, but of one thing I am certain 
viz., that I shall not be confronted with the great and in 
flexible principles thatare thought by many to underli; 
the so-called laws of Gen. Mortn,'for during my investiga 
tions I have consulted many eminent authorities, not on: 
of whom has given so able and convincing a proof of th. 
fallacy of those so-called laws as has Mr. A. M. Welling 
ton in his great work entitled ‘‘ Railway Location.” 4} 
most every railway mechanic who pretends to any know! 
edge upon the subject has assailed “the wheel” with th: 
laws of Morin, and why should he not? Does he not find 
these laws laid down, in nearly every text-book with 
which he is familiar, as immutable as the ultimate law: 
of friction? Yet the ablest writers upon mechanic; 
among whom are Rankine, Buell, Sonnet, Smith, Routh. 
Hirn, Bochet, Kimball, Thurston, and last, bui by no 
means least, Wellington, pronounce these laws to be un- 
sound. In conclusion, let me say that until some other 
locomotive of less than 50 tons weight, and with singl 
cylindrical drivers, shall perform the work the Onward 
has done, I think the directors of our company will hold 
fast to the polygonal wheel. C, E, SWINERTON, 

Prest. Swinerton L. D. W. Co. 

[We gladly honor Mr. SWINERTON’s heavy draft 
upon our space that he may have every chance to 
expose the errors to his injury into which he thinks 
that we have fallen, but he must excuse us for say 
ing that his tests do not establish his case, for the 
reason that there is no performance of the polygonal! 
wheel yet reported in definite figures which is in 
any respect more remarkable than has been repeat- 
edly done with round wheels. Since the appearance 
of an original article, in which we gave in full the 
records which seemed to show his great gain in 
hauling power over round wheels, we have made 
computations from these records, and we find this: 
The reported performances of the polygonal whee! 
were really good, running up to an adhesion of about 
one-third the weight on drivers, which is as high as 
(but no higher than) what has been realized repeat 
edly from round wheels, but can be realized any day 
from any ordinary locomotive in good order on clean 
rails. On the other hand, the reported comparative 
performances of the round-wheel engines were very 
inferior, far below the true capacity of any ordinary 
engine, well handled, and we therefore assert. with 
confidence and from certain knowledge that these 
engines which he compares with his own were 
either in bad -order or _ incompetently or 
dishonestly handled. This being so, all com- 
parison of definite records falls to the 
ground, and Mr. SWINERTON must excuse us for 
saying that we have seen in our day too many “ cer- 
tificates” to give much weight to them when defin- 
ite records will not hold water. It is too easy for 
men to err, and imagination is a powerful factor in 
all such matters. We have no “bias” in the unfair 
sense against his polygonal wheel. He has, to our 
knowledge, interested many able and competent 
railroad men in it, and no one would take more 
pleasure than we in seeing him establish his novel 
claims, nor do more to make known that he had 
established them; but the man who does not feel a 
‘bias” in the sense of a presumption against such 
heretofore unheard-of claims, until they are estab 
lished beyond a cavil, is weak indeed. The obliga- 
tion is on him to do something with his polygonal 
drivers which plain round drivers cannot do, and to 
make it of record, before he complains of bias. This 
he has not yet done in any records which have come 
tous. This we are bound to continue to assume’ 
failing proofs to the contrary, he cannot do.—Ep. 
ENG. NEws.| 


THE NICARAGUA CANAL CONSTRUCTION Co. elected 
the following Board of Directors at its recent annua! 
meeting: WARNER MILLER, A. C. CHENEY, ALFRED 
M. Hoyt, W. L.Scort, J. F. O'SHAUGHNEssy, J. W. 
MItuEr, R. A. LANCASTER, J. L. MACAULEY, N. K. 
FAIRBANKS, SMITH M. WEED, HENry R. Hoyt, 
RoBErRT SturGis and Epwarp Hoisrook. The 
officers of the company are: President, WARNER 
MILLER; Vice-President, A. C. CHENEY; Secretary 
J. W. MILLER, and Treasurer, HENRY R. Hoyt. 


DRILL HOLES ARE BEING SUNK along the iine of the 
proposed Niagara Fally water power tunnel to de- 
termine the precise character of the rock, to enable 
contractors to bid more intelligently, 








Seeteeninatek nese eed 





June 28, 1890. 


INGINEERING NEWS 


617 





Test of a Refrigerating Plant.* 


The test was made by RoBERT M. ANDERSON and C. H. 
PaGE, Jr., upon a nominal 110 De La Vergne refrigerating 
plant in Ballantine’s Brewery, Newark, N. J., in April, 
1887, while they were senior students in Stevens Institute. 
The test was conducted with all the care and exactness 


possible under the peculiar circumstances under which it 
was made. 
were standardized at the Institute. 

The plant consisted of two boilers, an ammonia con- 
pressor consisting of two single-acting upright cylinders 
driven by a double-acting horizontal Corliss engine, fresh” 
water pumps, hoists and electric dynamos; and, in order 
that the test should involve only the refrigerating plant, 
it was made on a day when all the other machinery was 
not used, and only one of the boilers was fired. No brine 
was used, but the liquid ammonia and the ammonia vapor 
were circulated through the cooled cellars. The general 
arrangement of the parts is shown in the illustration. 

A quantity of oil is pumped into each of the compressor 
cylinders each stroke in sufficient quantity to 
more than fill the clearance spaces, a part of 
which passed out of the compressor with the 
ammonia, and afterwards separated from the former in a 
“separator,” and the remainder leaked through the 
stuffing and ran down the piston-rod. The volume of 
ammonia per stroke was considered as equal to the piston 
displacement less the volume of oil forced into the cylin- 
der, although, on account of the leaking of the oil, the 
volume of ammonia somewhat exceeded this amount. 

The temperature of the ammonia gas in the pipes was 
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est temperature. The pressure of the gas entering the 
cylinder wus 28.88 lbs.,and the pressure in the coils is 
assumed to be the same. 


From the equation of the gas (Transactions, Vol. X., p. 
640): 


pe 16920 
—— 1 —— 
r ree 7 
we have 
28.88 « 144 16920 
_—_ ——- ¢ 1 an 
466 56800 97 


from which we find 
v = 12.00 cu. ft., 
which is the volume of one pound. 

The test lasted 11 h. 30 min., during which time the 
average piston displacement was 20,177.7 cu. ft. per hour, 
the volume of the sealing oil was 143.7 cu. ft., leaving 
20,034 cu, ft. filled with the gas, so that the ammonia eva- 
porated was 

20,034 > 12.00 — 1669.5 Ibs. per hour. 
REFRIGERATION . 

The liquid ammonia entered the cellars at the tem- 
perature of 67.4° Fahr.; but, after passing the expansion 
valves, the pressure fell to 28.88 ]bs., absolute, the cor- 
responding temperature being, according to Regnault's 
experiments, — 2.0° Fahr., as found from the formula 
(Transactions, Vol. X., p. 632): 

2196 
Com. log. p = 6. 





2 
in which 7 is the absolute temperature and equals 461 + 


T, where 7 is the temperature in degrees Fahrenheit. 


Hence the fall of temperature was 69.4° Fahr., during 
Hot Gas Condenser 
G 5: r 
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Refrigerating | Plant, Newark, N. J. 


determined by inserting the bulb of a thermometer in a 


pouch filled with mercury, which latter was bound 
against the pipe on the outside. The correction to be 
made to the readings was determined by an experiment 
in the laboratory, in which the thermometer was placed 
as nearly as possible inthe same condition as in the test, 
the heated fluid passing through the pipe being water 
whose temperature was measured directly. The maxi- 
mum difference between the readings of the outside and 
inside thermometer was about 2° Fahr. 
WEIGHT OF AMMONIA. 

In order to determine the weight of ammonia passing 
through the compressors, it will be necessary to deter- 
mine the probable mean temperature of the gas when the 
cylinder is full and the valve closed. 

The temperature of the gas entering the compressor was 
57.7° Fabr., mean value, and it was compressed to a tem- 
perature of 116.1° Fabr., mean value. When the piston is 
at the upper end of the stroke the cylinder below it will 
be fall of the gas, which entered at 57.7° Fahr.; but the 
upper end of the cylinder, being hoter than the lower, and 
being about 116° Fahr., the temperature of the upper por- 
tion of the gas will exceed 58° Fahr., and may be nearly 
116° Fahr. The piston also being heated will, as it decends< 
impart heat to the gas, the piston becoming cooler in its 
descent and the gas at the lower end being heated. If the 
temperature of the walls of the cylinder followed the adi- 
abatic law of compression, and if the temperature of the 
gas were the same as that of the cylinder at the same 
heights in the stroke, the mean temperature would be 
easily found. Since the valve opened at three-fourths of 
the stroke we would have from equation (18) of Vol. X., 
Trans. Am. Soc, M. E., p. 643: 

Mean temperature = 87° F. 
very nearly. It is certain, however, that the average 
temperature will exceed this: it will be nearer the higher 
temperature than the lower. Since it cannot be deter. 
mined it will be necessary to assume a value, and we wilj 
take 105° Fabr. This will be 47° Fahr. above the tempera- 
ture of admidsion, and only 11° Fahr. less than he high- 








* Condensed from a paper ys Oe De Votson Woop, 
read at the Cincinnati meeting of the American Society of 
Mechanical Engineers 


which operation heat was imparted to the cellars by the 
ammonia, the amount being 
69.4 = 1,08 = 74.95 thermal units. 

The factor 1.08 is the specific heat of the liquid ammonia 
at the temperature — 2° Fahr. 

The liquid passed along the coils, absorbing heat from 
the cellars until it was evaporated at the temperature 
— 2° Fahr., after which the temperature of the vapor was 
increased to 35.9° Fahr. as it left the cellar. The latent 
heat of ammonia at — 2° Fahr. is (Transactions, Vol. X,, 
p. 640): 

= 565.6 thermal units. 

The specific heat of ammonia gas being 0.50836 (Relation 
des Experiences, ii., p. 162), the heat absorbed in raising 
the temperature of the vapor 37.9° Fabr. will be : 

37.9 0.80836 = 19.27 thermal units. 
The heat removed from the cold room per pound of am- 
monia pumped will be 
565.6 +- 19.27 — 74.95 = 509.92 thermal units: 
and for the 1,669.5 Ibs. compressed per hour, it will be 
509.92 < 1,669.5 = 851.311 thermal units. 

The latent heat of fusion of ice is 144 thermal units 
(Phil. Mag., 1871, XLIL., p. 182); but, as it is customary to 
use 142 in these investigations, we will use the same num- 
ber. This gives for the “ice-melting capacity: ” 

851,311 + 142 = 5,995 Ibs. per hour, 
or 71.94 tons of 2,000 Ibs. each per 24 hours. The average 
indicated horse power of the engine was 91.13 H. P., so 
that the “ice-melting capacity” was 
5,595 > 91.13 = 65.79 Ibs. per hour per I. H. P. 

If 30 lbs. of steam were used per JI. H. P. per 
hour, the “ice-melting capacity” was 2.19 Ibs. per pound 
of steam. And if 3 Ibs. of coal developed an indicated 
horse power, then the “ ice-melting capacity” referred to 
coal was 21.93 Ibs. per pound of coal. 

BOILER. 

The efficiency of the boiler was so high on the first trial 
it was considered advisable to test it again, which was 
done just a week after the test of the plant above de- 
scribed. This test was for 12 hours. The engine was 
tested with the boiler the second time, but not the com- 
pressors nor the ammonia. This test showed that the en- 
gine and feed pump consumed 3.60 Ibs. of Lehigh coal! per 


I. H. P. per hour when the average horse power was 
102.92. If the same rate of coal consumption existed dur- 
ing the first trial, when the average horse power was 
91.18, then the “‘ice-melting capacity” per pound of coal 
consumed was: 

65.79 — 3.6 = 18 27 Ibs. 

And as 1 lb. of coal evaporated 9.6 lbs. of water at 66 
lbs. pressure, the “ice-melting capacity” per 10 Ibs. of 
steam evaporated was 

10 « 18.27 + 9.341 19.01 Ibs. 

If the feed-water be 180° Fahr., and evaporation reduced 
to what it would be at 45 lbs. pressure, the “ ice-melting 
capacity’ would be 19.88 per 10 lbs, steam, provided 3.6 Ibs 
of coal would produce an indicated horse power at this 
pressure. 

It is not advisable, except in cases of necessity, to com 
bine two tests in one determination, although it is pre 
ferable to arbitrary assumptions of coal or steam used per 
horse power per hour; but any objection to so combining 
them in this case will be removed by discarding the 
boiler test and all considerations of fuel and steam, and 
terminating the investigavion with the “ice-melting capac 
ity” per indicated horse power per hour, which is found 
to be 65.79 Ibs. 

The following is a summary of the 
puted quantities: 

FUEL, FURNACE AND BOILERS. 
The boilers were double return flue, arranged to run, 


observed and cow 


automatically, between 60 Ibs. and 70 Ibs. pressure 
(gauge). 
Test May 22, 1887, 12 hours: 
Fuel, Lehigh nut (anthracite ), hens of combus 
tion, from chemical analysis, B. T. U 1229.6 
Coal actually consumed, Ibs : 4447.8 
Combustible, total, lbs 3577.8 
Coal burned per hour, Ibs 370.65 
Coal per H. P. per hour 3.6013 
Furnace, grate area, sq. ft ‘ se 
Ratio of heating surface to grate surface 35.63 
Boilers, heating surface, sq. ft.. 1389. 
Water fed per 2 hour, be... 3559.7 
Evaporation per lb. coal consumed from and 
at 212°. ° . 10.226 
Ev aporation per lb. combustible, from and at 
212° aimee 12.703 
Average gauge pressure, Ibs 66.0 
Average temperature of feed-water, deg. F 180.2 
Efficiency of furnace and boiler, per cent. 30.7 
ENGINE (CORLIS88), 32 « 36 INS. 
Piston speed per minute, mean ft 194 Geax 
Average indicated horse power, first test 91.13 
= second test 102.92 
Water consumei per Ll. H. P. per hour, Ibs., 
second test. ; 34.104 
Steam per I. H. P. per hour, Ibs., second test .. 25.79 
Steam condensed in the engine, per cent. 24.35 
Average ratio of expansion 5.807 
Steam consumption by the engine per hour,!bs. 3008 45 
Total heat in 3509.45 lbs. steam above 180° .2 F., 
B.T.U 3600479 
Heat changed to work per h., B. T. U., 102.92 
1980000 + 7 78 = 261980 
193) 
Efficiency of fluid. - 3609497 0.072 
Coal per I. H. P. per hour for engine and feed- 
pump, Ibs 3.60 


Combustible per I. H. P. per hour, Ibs....... 2.91 


COMPRESSOR 2 SINGLE ACTING CYLINDERS, 1836 INS. 
Average number of revolutions per m.. 31.720 
fn ae displacement per hour, both, cu. ft.. 20179. 

Volume of sealing oil per hour, cu. ft 143.8 

Volume filled wit one per hour, both, cu. ft 20086. 
Indicated H. P., mean. js 76.0892 
Heat eq. of work by compressor be r hour, B. 

aa eegdi eco eagdaok ée 193645. 

193645 
Efficiency of compressor from coal. 0.0407 
4532901 
“ “ mechanism. 0.755 
REFRIGERATION, 
Pressure in cooling coil, lbs., absolute. DR KR 
Hence, temp. of liquid, deg. F..... wate 2.0 
Temp. compressed gas, deg. F. 116.1 
of gas entering the c omprescer, ‘deg. F 57.7 
Rise of temperature due to c er seg. F 58.4 
patent heat of evaporation of 1 lb. at — 2.0 F... 565.0 
as in soetene Cote, 37°.0 B.T.U. 19.27 
of temp. of liquid in cold Samat deg. F.. 69.4 
Heat imparted to cold room by this fall,1.08 » 69.1 74.95 
Heat removed from cold room per 1b. ,565.6+ 19,27 

Es sec asbdashuneyeeehy-” 5° anne yids cue 8.92 

Ammonia ev aporated per hour, Ibs. ie 1669.5 
851311, 


Kquivalent in“‘ice-melting c apacity” per hour.Ibs. 5OB5. 
for 24 hours, 
tons (each 2,000 Ibs.) 


ciianea dann eieiaaemitniatniaiiea eae 71.9 
Equivalent in“ice- melting capac ity” L.H.P. per 

Eas sscicenhucine- canandanva 5.79 
Equivalent in “‘ice- melting capacity” per per ‘Ib. of 

coal consumed at 3.6 lbs 18.25 
Rastrotent in “* ice- ansiinn comnaiie me Lib. 
coal had evaporated 10 lbs. steam at 66 Ibs. 

SII 10542 picnvacbeechine Donhae’ 19.01 
Equivalent in “ ice-melting cypes rity 2 3 ber ib. 

combustible at 2.91 Ibs. per I 22.2% 
Equivalent in “ ice- ae aoe ity" ‘per Ib. 

ammonia evaporated, ibs. . pe 3.0 

EFFICIENCIES. 

Efficiency of furnace and boiler (see above). 0.807 
‘steam utilized by ao (see 
above)....... we 0.0721 

ne “ engine refered to coal. ..... 0.0582 
Zz “ compressor referred to engine (see 
Shi hnidh a utavdnenn) Kone 0.756 
= - ane referred to coal 0.755 ~ 
Stneditic «a6 qbstbdel nee tehennnewes 0.0439 
- : selbtennaibion referred to com 
S51311 
CUNNING, Sew dctctatinzasvece — 439 
0 
” + een referred tol. H. P. 
= “ of engine........ 3.31 
a refrigeration referred to boiler 
POE cS “on he ddhohenedeskedunsas 0.238 
- “ refrigeration referred to coal 
0.238 <0 807. . 6.192 


that is, for every thermal unit in the coil there was ab 
stracted 0.19 of a thermal unit from the cold room. - 
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LLL Se, 
TABLES FOR ESTIMATING THE COST OF LAYING CAST-IRON WATER PIPE. 
(Continued from page 581.) 


SUPPLEMENT TO TABLES NOS, 2, 3, AND 5. 


The following table gives the items of the actual cost of the labor of laying water pipe 
and excavating and back-tilling for the same, upon which Tables Nos. 2,3 and 5 were 
based, with the exception of the cost of carting pipe, which was considered at $1.00 per 
ton. Thetable also shows acomparison of the items of actual cost with the amounts 
that correspond to them in Tables Nos. 2,3 and 5. The table was computed from rec- 
ords kept in Providence, with the exception of the data that refers to the 48-inch pipe, 
which was obtained elsewhere, 
































| Excavating, back-filling and laying. | 
5 Age | | Total 
' | corre- 
Length of a | precios 
pipe used 3 pers isponding! _, ,>. 4. Total of | and 4, 
in feet. Exca- I = Total of to 1 com Calking. Teaming} 1, 2,3 | from 
vating, | “*Y'"8. 1 and 2. | 2 from | and4. | ‘Table 
| ete. ete. Table | | No,5 
| = No. 5, | etc.” 
| etc. =| | 
! 
4-inch, Medium Digging. 
1,214 seclecccceees| $.08460 | $.09660 | $.01300 = $.00650 —w.. .. So oneee nia 
Ave., ete sakes | : da sianaies | $.00460 | $.09660 | $.01300 | $.00650  $.11410 | $.11420 
t-inch, Easy Digging. 
| f | | 
480 $.06781 | $.00059 |...... -.. Sid ee Ghswielh $.00938 | $.OLI71 
422 | ,1OL47 MBIT bo ncccccscclesceccenes O11L73 -O1173 
33u | ,O06374 02253 . -01067 
sab | 01576 | lonasa | 201098 
vol 09127 -O1975 | ,01237 
378 | .OGs74 -02063 | 01518 
401 | ,06039 O1376 01011 
416 07416 01696 -01083 
364 - USS 1 -O1922 .0U928 
igl -08057 1362 .01373 
320 -05778 -01906 -01056 
7il | ,O5108 | .O1293 00886 
S415 U5771 | .OLGR6 -00872 
1501 07488 | .02037 00524 
228 07017 | 0121 00496 
tis (265 06566 01389 .00423 
dbo 05567 | 01136 -00326 
266 -05677 | 01038 : -00338 
442 MO NOt. ea leeeh .00355 | .00358 | 
Ave., etc..| $.06825 | $0157 | $.08so2 | $.08380 | $.00827 | $.00891 | $.10120 | $.10350 
6-inch, Medium Digging. 
52s | g.o9se6 | g.ogsi9 |.......... £3 sg | g.o19s | g.o198 |.......... | heii 
666 -O8989 | SEY | Dike nkn tian Re ate -OLL17 WEEE. lusncos oc) lasvageoanule 
242 04996 WOME. Lencyaueess'eessongevel ee WEEN Wikdsaccese}ec cesangea 
732 07204 ME Aeniaceccnclnaeens | 00922 NI Us 5. dbnbencdtecinceeere 
727 | SE ik ts scaensccehsaseacty se 01362 SD) dn cunwenn seis a4aheeie 
144 | 12185 A  thavaniiesdk-, <santoat SE 5 SR Loc voccnscclecsaeenante 
318 { 14775 MeL kvtcs. Frade dueaty 01416 ED Noccccceccclosdevakens 
164 ne EM. Doge caxecastandvs ean | ,00960 MED A navess eptvieaceres 
28 Oe LMR 16s eek. Vacls cc banteal came , ee ees 
1,089 09476 BTS A ocucs ce gthe. dee vue 01474 WEE. Ten.o¢s.cdenakeseaes 
138 | RE Nowan cn cotahdivewgsees | 01138 SERS boi cceacuehicduasaces 
597 - ee. ee ee O1131 EE Readcdake delsvbsenmaus 
129 | ,10310 ME Toric cca cote eeebueted UNS | OERET [occ ccvcccclessecooess 
131 | 08902 GUE Vas dcop swecfantivescs nt ne lscececninalcescaweens 
311 07180 Pe En. vote \cunbbewtssaaste -O1 868 WUE bn caghcddogtcscdckv ones 
273 | .14300 Shei scec hed Vaternd | 01564 wee fies Sixes box‘ nkeeed 
406 | 08701 MEDEA | 0.5 snaetin s|ee vexuasta | .00999 PONTE Avceacnccsel-ndignsees 


Ave., etc “| $.08918 


$.02034 | $.10952 | $.11230 | $.01333 | $.01140 | $.13425 | $.13200 
| ' | } { 


6-inch, Ha rd Digging. 


265 | g.ogz7e | $.02301 |.......... | eee $.01275 | $.01098 |......... PS ee 
i ) See ) Ses tele ance [01098 | OMMOL foo. 2222. bc aeheiae 


Ave., ete. | $.11327 f $.01973 


$.13300 | ssis0 $.01186 $.01399 | $.15885_ | $.17450 


8-inch, Medium Digging. 


496 $.08794 | $.02458 


‘upcaut ieee aaeeiees $.00007 | $.00544 

3,743 Bee FM A ccnsecasfesaes as 100541 | 00821 
529 ree | MTS |........ fonce- eves 100425. |........ 

8&2 .09756 | RN S55 808 eats Eee | be caseies 
Ave, etc. | $.082/6 | $.01626 co | $.12730 | $.00743 | $.00183 





see eat ‘S-inch, Hard Digging. 


1s7 | $.12540 | g.ovgm |.......... tio $0247 | $.0433 |.......... | cask 


~ —_—— ——- —-——— | pan eye jomeaannE ee ee | ee ee | ee 
$.12540 | $.02924 | $.15464 | $.17000 | S027 | $.01433 | $.19044 | $.19200 


12-inch, Easy Digging. 





Ave., etc 


} 
} 
' 





1,255 | $og207 | g.ozssR |........ Jo... . | 80m | $.00609 


Ave., ete.., $.09207 | $.02388 | $.11595 | $.12910 | s.o1e7 | $.00609 | $.13351 | $.15890 

















12-inch, Medium Digging. 


' } | 
s1132 | g.ooazz | s.01s95 | g.1s290 |.......... | s.o1193 | g.00560 |.......... Ant, dae 
. 2,161 ~ichhe salamat EE LEtieah ces 4 eKksine, 2ehes MUD Fes. cates eeprrrrre 
4,283 biased walcaie: « aebina eae ED. haved 66.03 L tae taiees | SUD Fes seas Pies 
Re cera Ree ph Oe A iadiaien Ne aiheaaleettaaies hi haat 
ir stivedesicaeh anes Dasani Se ciaas cena 


vocsecseeleveeseves) S13904 | $.15750 | $.01193 | $.01387 | $.15920 | $.18530 








16-inch, Medium Digging. 








sms | g.geeis | g.osgos | g.orr20 |.......... $.02107 | $0905 |......... 

OMB Een ceccssttnes cee se ee eters Ree Be ee ctoetet 
ied tt Ai ccoscciee Sanaa cc | $2100 | g.c2107 | $.01983 | $.30820 
annie diosancaodintniascabmeantA nea 


oan 








a inch, Easy Digging 
ao | gasere | goui7 |........ |.......0.. $.02508 | $ 02513 
1,450 mae | ae ee “03010 | ”.04310 





Ave., etc..| $.15848 | $.05400 | $.21250 | $2985 | $.02759 | $.03411 | $.27420 | $3400 





__%-inen, Medium Digging. (\") 


sale |... eeeee| $.07570 


19,416 | $.32820 | $.07310 | 
$.40130 | $.41280 


| 
Ave., ete..| 3.32820 | $.07310 





_— a 


| s.0rsto $ 02280 | $.49080 8.51110 
_ inch, Medium Digging.) ___ 





g.s600 | g.0sis0 |.......... |e eceseeee) 9.07570 | $.02280 | | 








19,416 ae das 
Ave., ete..| $6010 ‘soso | Sasi = | 8.07570 | $,02280, | samo |. ee 
dane Weg eh. oe ees 

Rs. eens ee $.37000 | .......... I Booker aces Poot 
raat cer Ap OM OAM RLRCCIcins)...... 





bare ___S# inch, Medium Digging. eee 
' i | 
en [evorsssecefecsseeeeee| SIL 8508 | 1.0504 — sessseefeeeeeees | 


t Including foreman. 
5 * a) menesed by proportion to correspond to a depth of 4.67, from (2) 5.43 feet the ac- 

ual depth. 

t These figures include calking. The $1.95is based upon ordinary labor at $1.75 per 
day, and $2.09 per day for iaying. The $1.65is based upon labor at $1.50 per day, and 
was reduced by proportion from $1.95, assuming that the number of layers vas 1-10 the 
number of other laborers. 








MISCELLANEOUS DaTa RELATING TO LAYING WATER PIPE, ETC., NOT I[y- 
CLUDING THE COST OF THE PIPE. 

Ordinary labor was considered at $1.50 per day. 

Shortjlengths.---Total cost of laying 6-in. pipe per lin. ft. from 15 to 50 
ft., including excavating and back-filling for the same; in easy digging, $0.34: 
in medium digging, $0.45. 

Extra txcavatiun.---In easy digging, $0.20 per cu. yd. 

Ruck.---Average cost of blasting rock per cu. yd., $2.00 

Maximum ‘ = ss se «faa 

Bridges.---Cost of crossing bridges, laying pipe, boxing, etc., 12 in., $1.50 
per. lin. ft.; cost of crossing bridges, laying pipe, boxing, etc., 8 in. $1.32 
per lin. ft. 

Railroads,---Cost per lin. ft. of laying 374 ft. of 16-in. pipe that passed 
under two railroad tracks, $0.50. 

Work of one man.---The average proportion of work that an ordinary 
laborer will perform in one day, at excavating, refilling and laying pipe (no¢ 
including calking, etc.), is as follows: 

In easy digging 21 lineal feet of 6 inch 
“ medium “ a3 .* Sey ee 
ao. ee o i a ee 


7 —_ «e 19.3 iy “ee 3 8 “ 

oe m ium a3 13.4 “ . oe ot 12 ee 

a on. = 9.0 = " “ -_ 4 

“ m ium “ 44 “e ty “ 24 “ 

Average cost of excavation for a 24-in. pipe.---The average 
cost of excavating and back-filling in medium digging, for a line of 24-in. 
pipe 19,416 ft. long (the average depth of the trench being 6.60 ft. in depth), 
with ordinary labor at $1.50 per day, was $0.32 per cu. yd. 








TABLE NO. 6. 

COMPARISON BETWEEN THE TOTAL COST PER LINEAL FOOT OF THE LABOR OF LAYING 
WATER PIPE AND EXCAVATING AND BACK-FILLING FOR THE SAME, ETC., GIVEN IN THE 
PRECEDING TABLES, FOR MEDIUM DIGGING, AND WHAT THE TOTAL COST WOULD BE IF 
THE TRENCHING, ETC., HAD BEEN BASED UPON $0.30 PER CUBIC YARD INSTEAD OF THE 
AMOUNTS CHARGED TO TRENCHING,’ETC., IN TABLE NO. 5. THE COST OF LAYING, ETC.. 
HAS BEEN CONSIDERED THE SAME IN BOTH CASES. 

















Bs At $0.30 per cubic yard. From Table No. 5. gif 

: Bi Soni Pe 22 

AS £8oe% 

3 Laying, |Trenching, Laying, |Trenching, eee.° 

ass ete, | etc. Total. ete. ete. Total. ge BAZ 
4 $.0676 | $.1382 | $.2058 $ 0676 $.0833 $.1509 . -+$.05497 

0886 1506 .2392 0886 -0968 1854 + .0538 

8 1099 «1632 .2731 1039 lll .2210 + .0521 

10 .1334 1758 . 3092 1 | - 1252 . 2586 + .0506 
12 . 1583 1890 .3474 . 1583 . 1392 -2975 + .0498 | 
16 . 2235 -2160 4395 2235 -2239 . 4474 -- ,0079 | 
20 . 3035 2447 -5482 30385 .B14 .6189 — 0707 | 

2 4876 2742 .7618 4876 3754 8630 — 1012 





In this table, under the division headed “At $0.30 per Cubic Yard,” the cost 
per lineal foot of Trenching, etc., is based upon the excavation at $0.30 per 
cubic yard, measured in the trench, instead of the actual cost, and takes the 
place of the amounts charged in Table No. 5, for medium digging, to trench 
ing, teaming, and % the amount charged to foreman and tools, etc. ‘ex- 
clusive of the cost of blocks and wedges, which are included in the cost of 
Tools, etc., for 24-inch pipe, in Table No. 5). The figures relating to laying, etc., 
are the same as those charged in Table No. 5 for medium digging, to laying{ 
calking, lead, carting, and 4 the amount charged to foreman and tools, etc. 
(exclusive of the cost of blocks and wedges, which are included «in the cost of 
tools, etc., for 24-inch pipe, in Table No. 5). In each instance, in calculating 
the cubic eontents of the trench, the width was ¢ensidered as 2 feet more than 
the diameter of the pipe and 4 of a foot deeper than the water line of, the 
same. 





eedichepeneet ciel lian ch tadeibete aaa seated 
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TABLES FOR ESTIMATING THE COST OF LAYING CAST-IRON WATER PIPE. 
TABLE NO. 7. TABLE NO. 8. 

AMOUNT PER LINEAL FOOT TO BE ADDED TO THE FIGURES GIVEN IN THE PRECEDING AVERAGE COST OF LAYING LEAD SERVICE PIPE, INCLUDING EXCAVATING AND BACK 

TABLES FOR RELAYING PAVING, ETC., IN CASES WHEN THE STREETS ARE PAVED BE FILLING FOR THE SAME. 

FORE THE WATER PIPE IS LAID. SPS perie kl / 

| | | re ; Tap and stop. Pipe per lineal foot. 
Diameter of pipe in } i 
cote ts st eecceccecess eas ol ois! dis ds 16 20 7 4% | 30 6 48 ——— sandals 
le stones.... ... i‘ . 12) 23 : 14 i 17) .18 of 2 — e = 

Genstie Seti Saka $0 $0.16 $0. 7 $0.18 $0.20 $0.23 Laying, et 5 0, including 

uw a sand founda- | ! i i | ' Tap, stop, | “ 
SL ekh .scenneaces 0.18; 0.18 0.18 0.19 0.20 0.22 6.24 0.25 027 0.30 0.35 Diameter. etc., including) Diameter. Weight. 

Granite blocks, con-| tapping. | dies 
erete foundation,| | | Lead Tin-lined 
joints filled with pea a pipe. lead pipe. 
gravel and asphal- |. | ; saciid inini dni sion oe 
Ml cic eone aes 0.96) 0.96, 1.01) 1.05) 1.09) 1.18) 1.32) 1.37) 1.50 1.64) 1.91 ! 

Par? op % inch. $6.00 4 inch 3.00 pounds. $0.34 $0.52 

Sein chgeeneicte ence saeneeeetenceee _ SE —— : oe a 623 - 4.00 = 0.40 Om 

2 . 7 Sa“ 6.81 — 4.75 0.45 0.73 

The cost of a square yard of broken stone 8 ins. thick, put properly in place 4” 8.67 “ 6.00 0.52 0.88 
in a street, would be about $0.40. . 10.71 1% 9.00 “ 0.70 LA 
The figures in this table were based upon a trench 3 ft. wider at the surface Thy 1000 0 * 0.76 1.36 


of the ground than the diameter of the pipe 
The cobble stone pavin 
granite blocks laid upon san 


t 


Notes and Queries. 





J. F.H. writes: Will you please inform me in your 
next issue when you intend to resume the publication of 
Wellington’s method of transition curves }—— When Mr. 
Wellington is able to furnish the remaining copy, which 
he hopes to do shortly. Various unavoidable causes, 
however, have compelled delay. 


V.G. H. writes: Some time ago I noticed your state- 
ment that you were soon to publish a general index to the 
ENGINEERING News. WasI1 mistaken in supposing that 
this index would be sent to subscribers gratis? [No.] I 
wish to obtain a copy of this index. Please inform me as 
to the cost of same and I will remit. [It will be published 
at the end of the current year, to include this year, and 
issued free asa supplement to some issue of ENGINEERING 
News.] 


W. E. T., 1431 Webster St., Oakland, Cal., writes: Please 
inform me of the best method of grading and making 
heavy street cuts by steam machinery. either to load wag- 
ons or portable railway cars. I should like to purchase a 
practical machine of simple construction, and one not to 
cost a large amount nor involve much repairs or loss of 
time in delays. I also wish to purchase second-hand port- 
able railway cars and track, to be had somewhere in this 
vicinity. 

H. C. writes : Ishould much like to get some informa- 
tion on the subject of laying submerged iron pipe, both 
wrought and cast, with the ordinary rigid joints. I have 
everything necessary in regard to the flexible wash joint; 
but it is the matter of laying submerged pipe with com- 
mon joints that I wish to investigate. If you can put me 
in the way of getting this information from any party 
who has had experience in such matters, I shall be much 
obliged to you. [Information sent to us will be duly for- 
warded.] 


Bridge Inspection in Austria. 





The iron bridges on the Kaiser Ferdinand North. 
ern Railway in Austria have been systematically in- 
spected for many years without much expense. An 
examination of 614 iron bridges with 1,261 spans 
costs about $7,500 annually. Special officers aided by a 
number of expert bridge mechanics inspect each 
bridge in turn, making such minor repairs as are 
necessary, as driving rivets or tightening screws, 
and ordering new coats of paint when the structures 
demand it. Deflection tests and exact observations 
of the lateral motion of the trusses are made and 
the general condition of the bridges is carefully 
examined. 
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THE ARTESIAN WELL INVESTIGATING COMMITTEE, 
made up of Col. E.S. NerrLeTon and Prof. Rost. 
Hay, which has been investigating the artesian 
wells in different portions of the west and collecting 
data with a view of ascertaining to what extent 
artesian well water can be used in irrigation, has 
completed its work and returned to Washington. 
Especial investigation was made of the James 
River artesian belt in Dakota and the San Luis 
Valley belt in Colorado. The former was found 
to be much larger than expected. It extends 
east and west of the Missouri River under- 
lying a large part of the two Dakotas and draining 
the eastern slope of the Rocky Mountains. The 


, in order to allow for caving, etc. 
was considered at $0.30 per square yard, the 

foundation at $0.45 per square yard, and the 

granite blocks laid upon a concrete foundation, etc., at $2.46 per square yard 
‘he granite blocks were estimated to lay from 24 to 27 per square yard. 


water is struck at varying depths and in all cases 
gives a strong steady flow. Inquiries which were 
made in regard to the use of artesian water for irri- 
gation showed that generally good results were ob- 
tained. It is the committee's opinion tbat the Da- 
kota basin can be depended upon to furnish a per- 
manent supply of water, but whether the topography 
of the country is such as to ensure its successful use 
for irrigation is doubtful, the ground being too level 
in many places to permit of the necessary circulation- 

Next to the discoveries in the Dakotas the most 
important conclusions were developed in the San 
Luis Valley in Colorado. This valley, which is only 
about 30 miles long, contains already nearly 3,000 
artesian wells mostly of little depth and small 
pressure, but with a steady flow. It is only neces- 
sary to go to a depth of from 80 ft. to 300 ft. toobtain 
a good flow of water. The supply gives evidences 
of being permanent. The committee thinks that 
other valleys of Colorado will develop these same 
conditions. 

Considerable attention was paid to the overflow 
of the Arkansas River in Eastern Colorado and 
Southwestern Kansas. The committee is satisfied 
that the river is underlaid by a wide sheet or bed of 
sand saturated with water. Evidence was had that 
this bed was in places 60 miles wide. It is thought 
that water can be obtained from this bed either by 
digging wells and pumping the water or by ditch- 
ing. In Northwestern Kansas an artesian belt of 
considerable extent was found, but the press- 
ure is not strong, and it is thought that 
water cannot be obtained in sufficient quantities 
for irrigation. The committee did not have time to 
investigate the artesian region of western Texas 
and other portions of the West which it thinks 
should be examined. The official report of the com- 
mittee, which we hope to review at a later day, will 
be of great importance, as showing the location of 
the various artesian basins and giving the first defi- 
nite and satisfactory information on their extent 
and the supply of water which can be depended 
upon. 


LATER INFORMATION in this connection permits 
us to give short abstracts from reports made to the 
Senate Committee on Irrigation by the official field 
superintendents, 

Prof. J. W. Gregory, whose field extends over 
Kansas, Nebraska and the public land strip, states 
that he has located 182 flowing artesian wells, and 
107 not flowing, and that he has information show- 
ing the existence of ten times as many more of the 
latter. He has also secured information of several 
hundred springs large enough to be of value for irri- 
gation. The most important discovery was the find- 
ing of acres of subwaters, which Prof. GREGORY 
states are “so easily accessible” and “of so great 
extent that their value is almost beyond calcula- 
tion,” and “ probably greater than all other sources 
of irrigation for water supply combined.” 

In Colorado and New Mexico Prof. L. G. CARPEN- 
TER, Division Field Superintendent, reports the 
following: 

The Denver basin, excluding Denver, has 231 wells 
recorded, nearly all flowing. Denver City has at least 
100. Pueblo and Florence have 11 flowing wells. Greely, 


The labor of excavating, back-filling and laying, ete., was considered in all! 
cases for lead pipe at $0.16 per foot. The price used for lead pipe was $0.06 per 
pound, and the price for tin-lined lead pipe $0.12 per pound. 


10. Scattered in Eastern Colorado are M4, two flowing 
New Mexico has7 wells, one flowing. This does not in- 
clude the thousands of welis, artesian by definition 
Luis has probably 3,000 flowing wells. Some bave esti- 
mated 5,000 artesian wells in the valley. Irrigation is 
practiced only in the Denver and San Luis basins. There 
are now 100 farmers cultivating 13,000 acres by irrigation 
from artesian weils in the an Luis. 

Mr. F. E. Rogesuer, Field Agent for Texas, states 
that there are about 600 flowing wells west of the 
9ith meridian. The deepest well is 1,842 ft. deep, 
and cost $7,200. The shallowest is 15 ft. deep, and 
cost $15. All of the flowing wells, except 26, are 
west of the 9ith meridian. The greatest flow from 
any single well is 1,000 galls. per minute; the least, 
1 gall. per minute. 

For South Dakota, Mr. UppYKE records: 106 deep 
spouting artesian wells, with 15 more to be heard 
from, making a total of 121. Also several hundred 
shallow wells flowing to the surface. 

Agent UNDERHILL, for North Dakota, reports 16 
important spouting wells, and several hundred shal 
low wells, flowing to the surface, within the Red 
River basin, in the northeast portion of the State. 


San 


THE NORTH AMERICAN COMPANY has been organ 
ized in New Jersey to carry ona general financiering 
business, paying especial attention to railway finan- 
ciering and the promotion of electric light and 
power enterprises. This company is a reorganiza 
tion of the old Oregon and Transcontinental Co. 
The capital stock will be $50,000,000, which will be 
exchanged for the stock of the old company. 


A BANQUET TO THE UNITED STATES ENGINEER 
Corps, now on a visit to New Orleans, La., was 
given by the Chamber of Commerce and Industry 
of that city on Friday evening, June 13. A large 
number of prominent men were present, and at the 
close of the banquet a vote of thanks was given to 
the United States Engineers and the members of 
the river commission for their efforts to improve the 
navigation of the river and levee system. 


WIND OBSERVATIONS at the Eiffel Tower show 
that at low velocities of 15 miles per hour or less,.the 
velocity of the wind at the top of the tower is from 
four to five times as great as at the top of an ordi- 
nary building 69 ft. high; but as the velocity 
increases, this difference decreases, until at high 
velocities the difference is only as2 tol. M. Eiffel 
assumed the pressures to be 41 lbs. per sq. ft. at the 
base, increasing to 82 ibs per sq. ft. at the 
top, which seems to be rather less difference than 
the facts called for, although a fair approximation, 
if the above stated decrease of ratio continues up to 
maximum wind velocities. During the storm of 
Feb. 9, 1889, the pressure per square foot at the 
Forth Bridge, on a surface of 194 sq. ft., was 27 Ibs., 
while the pressure on a surface of only 97 sq. ft. 
was 4l lbs. From these and similar observations, 
the Centraiblatt der Bauverwaltung infers that the 
pressure per square foot varies inversely as the 
areas exposed to the action of the wind, the velocity 
remaining the same. This law is very strongly 
indicated by other experiments; ard we believe i 
will yet prove to be the true one; yet there is some 
evidence against it. 
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A NEW AIRSHIP has been built by a Prof. Camp- 
BELL in which he proposes to sail over Niagara 
Falls at an early date. The airship consists of a 
gas balloon of just sufficient strength to float it 
a few feet from the ground, and three propellers 
operated by an electric battery. Two of the propel- 
lers will be used to raise and lower the ship, and the 
third will act as a rudder. 

INTERESTING EX PERIMENTS have been made in this 
same line by Mr. LAWRENCE HARGRAVE. of Sydncy, 
New South Wales, and described by him in a letter 
to Engineering. Mr. HARGRAVE’s experiments were 
made with small models weighing 3344 oz., 1.28 Ibs., 
and 2 lbs, respectively. All three models consisted 
of a body or back bone and a large horizontal plane, 
the motive power being elastic bands. 

The first had a pair of wings, working like those 
of a bird, and 470 foot-pounds of energy, sufficient 
to propel it 270 ft. The second was similar to the 
first, with the addition of a fore-and-aft sail, and 
with 193, 208 and 218 foot-pounds of energy it flew 
192 ft., 203 ft. and 200 ft. respectively. The .third 
had a screw propeller, and 196 foot-pounds drove it 
120 ft. The total area of the models was 2,130 sq. 
in,, 1,980 sq. in. and 2,090 sq. in. respectively, and the 
percentage of area in advance of the centre of grav- 
ity was 19.3 %, 20% and 23.3% respectively. 

THE PERCENTAGE COMPOSITION OF THE EARTH'S 
crust has bees calculated by Mr. F. W. CLARK 
and given in a paper entitled “‘ The Relative Abund- 
ance of the Chemical Elements,” read by him before 
the Philosophical Society at Washington. In his 
consideration Mr. CLARK assumed the thickness of 
the earth's crust to be from the surface to 10 miles 
below the depths of the sea and included the ocean 
and the air as a portion of it. According to the cal- 
culations nine elements should constitute about 
v8°.of the known matter of the globe. The per- 
centage of the different elements of composition are 
as follows: Oxygen, 49.98; silicon, 25.30; aluminum, 
7.26; iron, 5.08; calcium, 3.51; magnesium, 2.50; 
sodium, 2.28; potassium, 2.23; hydrogen, .94; titan- 
jum, .30; carbon, .21; chlorine and bromine, .15: 
phosphorus, .09; manganese, .07: sulphur, .04; bari- 
um, .03; nitrogen, .02; chromium, .01, 

The most noticeable thing in this statement is the 
comparative rarity of some elements which are sup- 
posed to be among the most common, as witness 
sulphur and carbon. On the other hand titanium, 
which is supposed to be a very rare element, occu- 
pies a high position in the lis’. In regard to this the 
author says: “ Titanium is rarely absent from the 
older rocks : it is almost universally present in soils 
and clays, and it is often concentrated in great quan- 
titles in beds of iron ore. Having no very striking 
characteristics, and but little commercial import- 
ance, it is easily overlooked, and so it has a popular 
reputation for scarcity which it does not deserve.” 
The author gives the percentage of the atmosphere, 
ocean and solid matter as .03, 7.08 and 92.89 respec- 
tively assuming the density of the crust to be 2.5. 

‘THE STREETS OF BosTON are to be cleared of the 
many sidewalk stands used for displaying the mer- 
chandise of the shopkeepers. The Police Board has 
announced its intention of enforcing the ordin- 
ance passed by the Board of Aldermen this spring 
prohibiting the use of the sidewalks for displaying 
merchandise for more than 10 minutes at a time, 
and have notified the shopkeepers to that effect. 
This action will result in clearing the streets and 
sidewalks of all stands and booths which now take 
up a large portion of the space in some sections of 
the city. A similar action in New York City would 
increase the area of the sidewalks at least 50% in 
many portions of the city. 


Advertisements for Contract Work. 


No other single publication in the world ever did, 
or can to-day, exhibit such a variety or amount of 
advertisements for contract work as may be found 
in the advertising pages of this journal this week. 
The list covers tunnels, highways, sewers, water. 
works, railways, masonry, grading, harbor im- 
provements, brick work, pavements, water-works 
materials, laying pipe, foreign franchise. The amount 
of work involved is very large, the location extends 
over many States and to South America, so that we 
see! assured that the large list of responsible contrac- 


tors who depend each week on this journal for this 
class of news cannot fail to be satisfied. Besides 
the projects advertised, our news pages record a 
vast variety of work of great interest to many of 
our readers. This selection of ENGINEERING NEWS 
as the especial medium for advertising this class of 
business is but a natural outcome of years of effort 
and a large expenditure of money. 

As far back as 1876 the collection and publication 
of contracting intelligence was made aspecial feature 
of this journal: it has been maintained ever since 
and with its rapid growth in circulation, surpassing 
all competitors, it has very naturally become the 
favorite medium for exchange of information be- 
tween contractors and the parties who may need 
their services. 

The usefulness of such a medium is apparent: the 
cost of the service rendered by the journal is a mere 
bagatelle as compared to the possible savings of the 
competition it produces, and as it becomes widely 
known that every desirable contract is tolerably 
certain to be advertised in this journal so must the 
competition increase through the increased number 
of contractor readers of its columns. As we have 
stated elsewhere, so we repeat, without fear of con- 
tradiction, that for all contract work to be let in 
North America there is no other method known so 
quick in action, so fruitful of results, so econom- 
ical in cost, so satisfactory to all concerned as an ad- 
vertisement of the work in ENGINEERING NEws. 


RAILWAYS. 
EAST OF CHICACO.-—Existing Roads. 

Pittsburg, Akron & Western.—John H. Semple, 
Chief Engineer of Akron, O., writes us that grading is ac- 
tively in progress on this line between Akron and Carey, 
O., a distance of 109 miles. The narrow gauge line be- 
tween Carey and Delphos has been widened to standard 
gauge from Delphos to Blanchard, and work is now in 
progress between Blanchard and Carey . 

Kennebec Central,—Frederic Danforth, of Gardiner, 
Me., Chief Engineer, writes us as follows: 

This road, which has been entirely completed with the 
the es of the ballasting, runs from Randolph to 
Togus, Me., a distance of five miles. The line is 2 ft. 
gauge, with a maximum curve of 20° and a maximum 
grade of 190 ft. per mile, The road will be opened for 


traffic early in July. The officers are: President, West- 
ern Lewis, and Superintendent, F. W. Lawton. 


Philadelphia & Seashore.—G. 8S. Williams, of 400 
Chestnut St., Philadelphia, Pa., writes as follows: 


About 600 men are now at work on this road which is 
projected to run from Winslow Junction, N. J., via Fol- 
som, Richland, Tuckahoe and Petersburg, to Sea Isle 
City, N. J., a distance of 35 miles. Twenty-five miles of 
the road are now completed and in operation, and track- 
laying is nearly completed on the remainder of the line, 
The entire line will be opened for traffic early in July. 
The roadbed is very favorable, there being no grades 
greater than 26 ft. per mile, and only a few very easy 
curves. There are bridges across the Tuckahoe River 


and Cason’s Inlet. The princi business will be in the 
seaside tourist travel and the local freight and nger 
business. C. O. Vanderanter, of Cape May, N. J., was the 


engineer in charge of work. 

Western Maryland,—A press dispatch from Balti 
more, Md., says: 

The engineer corps of the Western Maryland Railroad 
is surveying the route of the ——— ewater exten- 
sion from Arlington station, where the new road beams, 
to Jones’ Falls. The engineers have finished the work of 
locating the readbed from Arlington to Woodbury, and 
President Hood states that the trouble over the acquisi- 
tion of property which the road would require in that vil- 
lage has been settled. The board of directory and a num - 
ber of invited capitalists accom President Hood on 
an inspection tour over the to-day with a view o! 
examining the Cherry Run and other extensions contem - 
pote by the company to effect its connection with the 

hiladelphia & heading. The roadway to be built by 
the Western Maryland is about 80 miles. The money 
needed to build the additions isto be raised by the issue 
of $4,000,000 bonds, bearing 5% interest. These ds will 
representa first mortgage on allroadbeds on which the 
money is expended. on all secured to the road by its 
expenditure. The bonds will be issued from time to time, 
as the necessities and progress of the work require. 


Chicago & West Michigan.—The branch of this road 
running from Holland to Lake Michigan has been com- 
pleted and is in operation. 

Portland & Rochester.—The contract for grading the 
short extension of this road to connect with the Boston & 
Maine, and the Grand Trunk railways at Portland, Me., 
has been awarded to Richard Shannahan, of Portland. 
The extension will be 3,700 ft. long, and will cost about 
$85,000, It is stated that a union station will be built by 
thé three companies at the foot of Preble street 

Woonsocket & Pascoag.—Grading will begin at once 
on this road. The timber, rails, spikes and other track 
material have been contracted for and will be delivered 
in August. A force of men are now clearing the right of 
way ready for the graders. The road is to be completed 
before winter, and will run from Woonsocket to Pascoag, 
R. L, a distance of 12 miles. 

Cleveland, Cincinnati, Chacago & St, Louwis.—A spe. 
cial meeting of the stockholders of this company will be 
held on July 7 to consider various important matters, in- 
cluding the proposition to increase the common stock o 


the company to $25,000,000. At the same meeting 
will be considered the execution of an operating 
contract with and the acquisition of the Whit. 
Water R. R. and the question of issuing s6% (xy, 
4% 50-year bonds. Also, the issuance of $10,000,000 4< jy) 
year bonds, being the purchase price of the St. Louis [)\\;- 
sion of the St. Louis, Alton & Terre Haute Ry. Co. upon 
the sale thereof to the Cairo, Vincennes & Chicago f:, 
Co. Also, the acquisition by purchase of stock of lease o; 
road between Springfield and Columbus, 0., or building 
an independent line, and the issue of $1,250,000 of bona. 
for the purpose. 

Cleveland & Marictta.—J. A. Hanlon, of Canton, «) 
Chief Engineer of the Walhonding Valley Ry., writes ,- 
follows: 


The road is being built in the interest of the Cleveta:; 
& Marietta Ry. Co., and is projected to run from Kin 
palton, on the C. & M. Ry., via Coshocton, Walhonding 
and Warsaw, to Loudenville, O., on the Pittsburg, Ft 
Wayne & Chicago R. R., a distance of 68 miles. The work 
is about average; maximum grade west 21 ft. per mii 
and maximum grade east 37 ft. per mile, and maximum 
curve 8°, There will be a large amount of bridge and 
masonry work on the line. About nine-tenths of th: 
right of way has been contracted for, and the title of the 
remainder, consisting of the tow path of the Walhonding 
Canalis now in litigation. The surveys have all been 
completed, and the contracts will be let as soon as title tu 
the right of way has been secured. A. J. Warner, of 
Marietta, O., is dent. 


Allegheny & Kinzua.—Chief Engineer A. G. McCourt 
has just completed the survey for a branch to run from a 
point 5 miles from Red House, Pa., across the Summit, at 
the head of Stony Creek, and through the West Branch 
and Big Red House valleys to Zeliff’s Mills. The route is 
through a fine timber region. Work, it is stated, wil! be 
gin soon. The road is7 miles long, and in some places the 
grade is 175 ft. per mile. 


Projects and Surveys. 

Pennsylvania Midland,—Chartered in Pennsylvania 
to build aline of railway from a point on the Delaware 
River, near Stroudsburg, Pa., toa point on the Lack 
awanna River near Scranton, Pa., a distance of about 
miles. Among the directors are: John Jermyn, D. \\ 
Jones, John H. Fellows, and Henry M. Edwards, all oi 
Scranton. 

Verona Valley .—About $75,000 have been subscribed in 
aid of the proposed railway to run from Caldwell, N. J.. to 
a connection with the Greenwood Lake R. R. 

Toledo & Detroit.—Incorporated in Ohio to build « 
railway from Toledo, O., to Detroit, Mich. Among th: 
incorporators are: Geo. G. Hadley, Geo. H. Ketcham 
Elmer White, and W. W. Adams. These men are all in 
terested in the Toledo & Western R. R., and the new line 
will probably be run in connection with that road. 

Newark & Rochester.—Surveys are reported in pri 
gress for a railway to run from Newark, N. Y.,via Marion 
and Lincoln to Rochester, N. Y. Theroute is through a 
fine farming and fruit growing section of the State. John 
Rich, of Marion, and Fred. Peacock, of Lincoln, are inter - 
ested. 

Troy & New England.—A proposition has been made 
to this company by outside capitalists that the money 
necessary to build this line will be furnished on condition 
that the city of Troy subscribes $150,000 in aid of the enter 
prise, 

Toledo & Western.—A correspondent sends us the fol 
lowing: 


This company has been organized for the ware of 
building a railway from Toledo, U., to Chicago, Lil. ‘The 
route is about midway between the two lines of the Lake 
Shore & Michigan Southern R. R., and passes through « 
rich farming country. ‘The incorporators of the compan) 
are all Toledo men. The surveys have been partially 
completed, and a large amount of local aid has been se 
cured, Contracts will be let about July 1. 


‘ SOU THERN.— Existing Roads. 

Georgia Southern & Florida—J.S8. McTighe & Lo., 
Macon, Ga., who have the contract for building the 
Macon & Atlantic R. R., have sublet the following con 
tracts: . 

Outzen & Welch, sections 1, 2 and3; White & Co.- 
sections 5 and 6; John Kenney, section 7; Strong, Russe! 
&Conners, sections 9 to 20; J. B. Lewis, ‘sections 20 to 25: 
S. A. Campbell, sections 25 to 30; Andrew Bro,’s Construc 
tion Co., sections 30 to 35; Wallace & Pearsons, sections 
35 to 40; James McKinley, sections 40 to 42; McLaughlin 
Bros., sections 42 to 52; Garvey & Birmingham, sec: ions 
52 to 57; Sherry & Moore, sections 57 to 62; A B. Carter & 
Co., sections 62 to 67; Donovan & Daly, sections 78 to 52, 
Hen sections 82 to 8; Outzen & Welch, sections 
85 to 90; 8. McPritchett, sections 93 and 94; Baker & Sons 
sections 97 to 102; Hayes?Bros., sections 116 to 121. 


There remains about 80 miles more of the work to be le!, 
contracts for which will be made as soon as possible. 

Seaboard Air Line.—Rapid progress is being made on 
this road between Chester, S. C., and Athens, Ga. Track 
laying is nowin progress from Greenwood, 8S. C., east. 
and from Chester west, and will be completed between 
those points in a few days. The grading has been com 
pleted to Abbeville, 8. C., 17 miles from the Savannah 
River. Work is in progress on the bridge across the 
Savannah River. Two of the piers have already been 
erected and the substructure will be finished ready for 
iron work by the time tracklaying is finished to the river, 
Between the Savannah River and Athens, Ga., large 
forces of men and teams are at work. 

Danville & New River.—This road, running from Dap 
ville to Stuart, Va., is advertised for sale on Aug. 27. It 
is thought that the Richmond & Danville R. R. will pur 
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chase the line, and probably extend it west to the Cum- 
berland mineral region. 

Louisville & Nashville.—A large force is now at work 
widening the gauge of the Anniston & Atlantic R. R. 
Standard-gauge rails have been laid on the entire line, 
but the ballasting and bridging have not been quite com- 
pleted. The surveys have been finished, and work is 
now in progress on the extension from Sylacauga to 
Calera, Ala. This line is to be completed and in operation 
by October. 

Roanoke & Southern,—At the annual meeting of the 
stockholders recently held the contracts were let for the 
section between Martinsville and Roanoke, Va. 

Way Cross Air Line,—Surveys, it is stated will soon 
begin for the extension from Way Cross to St. Mary's 
Ga. Work is now in progress between Cordele and Way 
Cross. Loring B. Miller,.16 Beaver St., New York City, is 
President. 

Norfolk & Western.—The officers of this company 
have incorporated three conipanies in West Virginia to 
build railways as feeders to the road. The Logan & Fair- 
view R. R. Co. will build a line along Twelve Pole river, 
in Logan county. The Chatesawha & Guyandotte R. R. 
Co. will construct a road from a point on the Elkhorn ex” 
tension up the Guyandotte river, a distance of 150 miles. 
The Warfield & Big Sandy R. KR. Co. will construct a line 
along the valley of the Tug river. 

Paducah, Tennessee & Alabama,—Grading is mak- 
ing good progress on this line between Paducah, Ky. 
and Paris, Tenn. The road will ultimately be extended 
from Paris to Florence, Ala. 

Middle Georygia,—It seems probable that this old 
project will be carried tocompletion, The company was 
chartered in 1881 to build a railway from Tennille or 
Sandersville. Ga., to Union Point, Ga., but since that 
time the Union Point & White Plains R. R. has been 
constructed over a portion of its route with the intention 
of extending to Sandersville ultimately. It is now 
stated that the two interests will be consolidated and the 
road built as originally projected. M. Newman bas been 
elected President of the new organizaticn and H. N. Hal- 
lifield Secretary and Treasurer. 

Louisville Southern.—Work on the Richmond, 
Nicholasville, Irvine & Beattyville RK. R. is making satis- 
factory progress. It is expected that the grading will be 
completed to Nicholasville in about a month. The rails 
and other truck material are on the ground, and the line 
will be rapidly completed. 


Projects and Surveys. 


Dahlonega & Dawsonville.—Frank W. Hall, of Vah- 
lonega, Ga., writes us as follows: 


This road is projected to run from Tate’s Station, on the 
Marietta & North Georgia R. R., via Dawsonville and 
Dahlonega, to Lula, on the Arnniston & Cincinnati K. R., 
auistance of 65 miles. The route is through a fine ri- 
cultural and mineral section of the country, affordin 
light work. All of the right of way has been obtained an: 
a considerable amount of local aid has been secured. The 
company was chartered Sept. 28, 1889. James P. Harrison 
is President and P, B, Lawrence is Chief Engineer, both 
of Atlanta, Ga. 


Mobile, Jackson & Kansas City.—M. B. Bond, of 
36 St. Francis St., Mobile, Ala., writes us as follows: 


This road is to run from Mobile, Ala., crossing the 
Miss —- State line at the Dog Kiver, and via Hatties- 
burg, Williamsburg, and Brandon, to Jackson. Miss., a 
distance of 134 miles. ‘The locating surveys were made 
last year, and have been thoroughly revised the present 
season. The route is through a good timber ion, af- 
fording light work; maximum curve 1°, and maximum 
grade ix. There will be three 125-ft. and two 200-ft. spans 
of bridge work. ‘The principal business of the road 
will be in timber, wool, cotton, crain and general agricul- 
tural produce, and merchandise from Mobile to supply 
the local demands. About 90% of the ht of way has 
been donated and $375,000 in county and city bonds and 
by private subscription to the stock have been obtained. 
The Anglo Southern Construction Co., which was o - 
ized to construct the line willlet the contracts in about 
2months. It is expected that the road will be completed 
and in operation by Jan. 1, 1892. H. Austill is President, 
and T. W. Nicol is Chief Engineer, both of Mobile, Ala. 

Morristown and Cumberland Gap.—F. H. Allen, of 
Morristown, Tenn., Vice-President, writes as follows: 


This road is to run from Morristown, Tenn., toa con- 
nection with the Knoxville, Cumberland Gap & Louisville 
kK. R, a distance of 40 miles. The work is generally maa 
maximum grade 75 ft. per mile, and maximum curve 6°. 
There will be several t ——. the most important of 
which will be the one across the Holston River, 500 ft. 
long. . The surveys will be completed by July 1, and the 
contracts will be let on July 6. It is expected that con- 
struction will be commenced by July 24 and the road com- 
pleted in 10 months. Chas J. Allen, of Morristown, Tenn., 
8 the Chief Engineer of the road. 


Carolina Southern.—Wm. Moncure, of Cheraw, 8. 
C., Chief Engineer, writes that the preliminary surveys 
are nearly completed for this road, which is to run from 
Cheraw to Sumter, 8S. C., a distance of 63 miles. The 
work is generally light; maximum grade, 52.8 ft. per mile 
and maximum curve 3°. The route is through a farming 
country, and the principal business of the road will be in 
farm products and supplies. W.G. Ch:ldsis President. 

Virginia & Kentucky.—J.C, Wrenshall, of Danville, 
Va., Chief Engineer, writes us that the surveys for this 
Toad commenced June 1, and are now well under way. 
The road is to run from Stuart, Va., the western terminus 
of the Danville & New River R. R., via Hillsville to 
Tazewell C. H., Va., and then down the Clinch River to 
and across Sandy Ridge, and down the Big Sandy River 
to the Ohio River, a distance of about 150 miles. 


Fincastle & Troutville——Edmund Grover, of Iron- 
Gate, Va., Chief Engineer, writes us as follows: 


The preliminary sutvey has been completed for this 

, Which is torun from Fincastle to Troutville, Va,a 
distance of miles. The work is light; maximum e, 
2.8%, and maximum curve 20°. ‘Ihe object of the is to 
connect Fincastle, the county seat of Botetourt County, 
with the railways, and to open up valuable quarries of 
limestone and marble. The right of way will probably be 


qeaseee. Wm. B. Simmons, of Fincastle, Va., is Presi- 
ent. 


St. James City & Punta Gorda,—The surveys have 
just been completed for a railway to run from St. James 
City to Punta Gorda, Fla,a distance of about 59 miles. 
It is stated that the road will be comple ted in time for the 
Winter travel. Frank P. Damon is Chief Engineer. 

Chicago & Birmingham.—Press reports state that a 
railway is to be constructed from Chicago to Birmingham, 
Ala, There is little probability of such a line being built. 

Charleston, Kentucky & Western.—A meeting of 
business men was recently held at Mt. Sterling, Ky., to 
organize this company. It is proposed to construct a rail” 
way from Cincinnati, O., via Carlisle and Mt. Sterling, 
Ky., and Morristown, Tenn., to the Atlantic coast. An 
executive committee was appointed to carry out the pre- 
liminary work. Surveys will, it is stated, be made at once. 
T. J. Glenn, of Carlisle, Ky., is interested. 

Gauley & Twenty-Mile.—Chartered in West Virginia 
to build a railway from Belva, Nicholas County, up Twen. 
ty-Mile Creek to Summersville and thence up Bill Creek 
to near the mouth of Blue Creek. Among the incorpora- 
tors are: LD. E. Cheney, M. A. Cheney and F. O. Havener, 
all of Kanawha, W. Va. 


NORTHWEST. Existing Roads. 


Missouri Pacific.—E. P. Reynolds & Co., of Wymore, 
Neb., are reported to have the contract for building the 
line from Union to Omaha, Neb. 


Projects and Surveys. 


Sioux Falls & Huron.—Chartered in South Dakota 
to build a railway from Sioux Falls to Welsey, So. Dak., 
a distance of 110 miles. The headquarters of the company 
will be at Huron, So. Dak. 

Effingham & Carmi.—A project is on foot to build a 
railway from Effingham to Carmi, Ill., via Sailor Springs, 
Clay City and Merriam. ‘The route is through a good agri- 
cultural section. 

Dakota, Wichita & Galveston.—This company has 
been chartered to build a railway from Bismark, No. Dak., 
to Galveston, Tex., a distance of 2.000 miles. The direct- 
ors are: C. Eisenmayer, Jr.; J. Winkler, J. D. Lange, W. 
F. Gehur and James Dow, all of Halstead, Kan, 


SOUTHWEST.—Existing Roads. 


Dallas & Oak Cliff.—T. L. Marsalis, of Dallas, Tex. 
writes as follows: 

The Dallas & Oak Cliff Railway Co. was chartered in 
May, 1887, and built a line from the Courthouse at Dallas 
across the Trinity River and bottom over a standard 
steel and iron bri and one mile of standard trestle out 
into the hills on the south side where the residence 
and manufacturing city, Oak Cliff, now is. Two 
years a there was not a house on tnat side of the 
river; the town has now a population of 7,000 people. 
About the first of the present year we commenced to ex- 
tend this line of railway in a circle back to the Court- 
house at Dallas, ballasting the roadbed with 12 ins. of 
stone and gravel. building an additional mile of trestle 
and another steel and iron bridge across the river and 
bottom, connecting the line at the Courthouse at 
Dallas, making a belt line of about 10 miles. We use 
the same motive wer and equipment as the 
New York elevated railway, making stops every thousand 
feet on the line. and running trains from the Court ouse 
every 15 minutes, from 5a. M. until 2 a. M, This line 
carried 3,006,000 passengers last year. In constructing the 
belt we used a charter grant: to the West Dallas Ry. 
Co., with a capital stock of $100,000. One mile of road was 
built on this charter, and 9 miles with the Dallas & Oak 
Cliff Ry. charter, making the capital stock of both com- 
panies 000. Aside from the heavy expense of two 
steel and about two miles of trestle, the rvad is 


Tho tenck te laid with 36 and 601b. steel rails: ‘The maxi. 
mum grade 144% and the maximum curve 6°. 

Denison, Bonham & New Orleans,.—At a mee ‘ing of 
the directors of this company recently held in Denver, 
a number of the directors resigned and a new board was 
elected as follows: S. B. Allen, of Bonham, President; W. 
B. Munson, of Denison, Vice-President; W. H. Abrams, 
R. 8. Lovett, John A. Grant, R. Fanby, and L. S. Thorne, 
of Dallas, George J. Gould, of New York, Paul Wapley, 
of Denison, W. B. Munson, Treasurer; L. 8. Smith, As- 
sistant Treasurer. Steps were taken to amend the charter 
to provide for the extension of the line to Red River on 
the north and also south through Guyson Co. Mr. Lovett 
states that work on the main line from Denison to Bon- 
ham will commence immediately, and on the other two 
divisions as soon as the charter is amended. The line to 
Red River will run north through Indian Territory, tap- 
ping vaJuable coal fields there, thence to a connection 
with the Gould system. 


Projects and Surveys. 
Kansas City, Arkansas & New Orleans:—We bave 
received the prospectus of this road from which we take 
the following: 


The com: was incorporated in the states of Missouri, 

sas to build a railway from Kansas 

City, Mo., to New La.; but it is intention to 

road Beebe, Ark., to La., , for 

the present. The route has been en surveyed and 
ugh a country rich in agricultural 

Fimber. The total length of the road Kansas City to 


621 

New Orleans is 777 miles and the length of the section to 
be built at once is 191 miles. The cfficers of the company 
are: D W Jones, President; W. RK. Woodward, Vice- 
President; Chas. P. Packer, Treasurer; Geo. D. Foster, 
General Manager, and A. W. Foster, Secretary 

Corpus Christi & South American, The surveys 
have been completed for this road, and itis announced . 
that work will commence about July 4. 

Corsicana & Southwestern.—The engineers have 


completed two preliminary surveys for this road and re- 
port a very favorable line secured. The road is to run 
from Corsicana, Tex., to the International & Great 
Northern R. R., a distance of 50 miles. Chas. H. Allyn, of 
Corsicana, is President. 


Rocky Mt. and Pacific. Existing Roads. 
Union Pacifie.—Work broadening the gauge of the 
Utah & Northern R. R. is being pushed wigorously. Track 


1s being laid at the rate of 2 miles a day, the work 
being prosecuted from McKammen south and from 
Ogden north, and the grading is advancing from several 
points. The main line will be equipped with the stand 
ard gauge rolling stock and trains will be running by 
September 1. The Cache valley loop is to be ready 30 
days afterwards. The force of men is being increased. 
The total cost of the improvement is put at $2,000,000.—A 
narrow-gauge railway isto be built as a feeder to the 
Union Pacific from Baker City, Ore., 25 miles into Pleas 
ant Valley lumber district. Among the projectors ar 
ex-Mayor Eccles and Charles Nibley, of Ogden, and W. 


W. Riter and Bishop Sharp, of Salt Lake City, Joseph R. 
West, of Ozden, is Chief Engineer. Right of way is now 
being secured and arrangements are practically made 


with the Union Pacific Co. whereby the road is to furnish 
it with all its ties and timber generally 

San Pete Valicy.—It is expected that the transfer 
of this road to the Union Pacific will soon be made. As 
soon as this is done it is announced that the road will be 


extended through San Pete and Sevier counties. 


Denver & Rio Grande.—A large amount of track ma- 
terial is on the ground, and it is expected that its Chand. 
ler Branch will be completed early in July. Work on the 
branch to run from Florence, Colo., to a mine, a distance 


of about two miles, will be commenced soon, 
Great Northern,—V ice-President Clough is quoted as 
speaking as follows in regard to the western extension: 


“The only thing that delays the beginning of work is 
the definite selection of aroute. The money necessary 
for the completion of the work was raised in London. 
We marketed our bonds there, and two days after the 


books were opened $16,000,000 were subscribed. We will 
certainly begin work on our line to the coast before Sep- 
tember. We have had surveying parties inthe field for 


months. They have located at least three passes through 
the mountains and as many different routes. As soon as 
we decide which s the most feasible we will begin con- 
struction of the line ” 


Union Pacific, Denver & Gulf.—F. FE. Bissell, of Den- 
ver, Colo., Ghief Engineer, writes as follows: 


This company is building an extension from Martensen, 
Colo., to the Red River and thence up and down the Red 
River a distance of 30 miles, of whch 4 miles are in Colo- 
rado and 26 miles are in New Mexico. The work is heavy, 
their being considerable rock-work; maximum curve 16°, 
and maximum grade 3%. There will te two large, 
double-deck trestles on the line. J. R. De Remer, of 1,435 
Peari St., Denver, Colo , has the contract for building the 
line, and about 90 teams and 160 men are now at work on 
the line. About 8 miles of the grading have been com- 
pleted and 2 miles of track laid. It is expected that the 
road will be opened for traffic 7 Aug. 5. C.N. Knicker 
bocker, of Trinidad, Colo., is the enginecr in charge of 
work. 

Southern Pacific.—This company has completed the 
surveys, and will, itis stated, s»on commence construc. 
tion on a line from Martinez through the Ramon Valley 
toa connection with the main line somewhere in the 
Livermore Valley. 


Projects and Surveys. 

Rio Grande & Salt Lake,—At a meeting recently held 
the following officers were elected: President, B. L. Cook, 
Secretary and Treasurer, Geo. D. Cook, and Chief En- 
gineer, V. D. Simcar. Preliminary steps were taken 
toward the construction of the road and it is announced 
that work will commence in a short time. The road is 
projected to run from Durango, Colo., to Algodones, N. 
M., and was surveyed some time ago, but nothing has 
been done since. It is now announced that the necessary 
capital has been secured and that the road will be built. 

San Francisco & Los Angeler.—A meeting will be 
held at San Jose, Cal., soon to consider the construction 
of a railway from San Francisco to Los Angeles, Cal., 
running along the coast. 

Coos Bay, Roseburg & Eastern Ry. & Navigation 
Co.—This company has been chartered in Oregon to build 
and operate a railroad, telegraph line, etc., from the south 
side of Coos Bay, via Roseburg, to the eastern line of the 
State; capital stock, $2,000,000; incorporators, I. Sheri- 
dan, W. 8S. Hamilton, A. Marks, A. M. Crawford, E. G. 
Flanagan, J. W. Bennett, J. F. Miller and D. 8. K. Buick. 


FOREICN. 

Mexico —The Government has authorized the construc. 
tion of a railroad from the city of Mexico, via Toluco 
to Zihuatanejo, on the Pac!fic Coast. 

Congo.—Over a thousand Africans are now at work on 
the Congo R. R. On April 12, two miles of it had been com- 
pleted. This portion begins at Natadi, which is at the 
western end of the road, 90 miles from the sea. The prin- 
cipal difficulties lie in the building of the first 10 miles. 



















































































































































































































































































































































































































































































































622 


ENGINEERING NEWS. 





June 28, 1890. 


ee 


India,—The Indian Government has granted a com- 
pany a subsidy of one-half a lac of rupees annually for 
ten years and one lac annually for a further period of ten 
years to construct a railway from Simla to Kalka. 


RAPID TRANSIT. 


Inclined Road. — Duluth, Minn.—Plans for the line 
are completed and some of the contracts let. The grade 
varies from 15 to 24%. 

Cable Railways.— New York. N. Y.—The Third Ave. 
line has received permission from the Court of Appeals to 
put in a cable plant. 

Pittsburg, Pa,—A lineis proposed between this city 
and Mt. Washington. 

St, Louis, Mo.—The St. Louis Cable & Western Ry. 
bas been sold to Lee, Higginson & Co., Boston, Mass., for 
$150,000. 

Chicago, Itl.—The Milwaukee Ave. line 
opened for a distance of two miles. 


Horse Railways.— Amesbury, Mass,—A line is pro- 
jected between this place and Exeter. 

Germantown, Pa.—A double track railway will be 
built. 

Danville, Va.—The company here will build about a 
mile of new line. ; 

Batesville, Ark,—Surveys have been made for lines 
here. 

Minneapolis, Minn.—The system will be extended to 
Robbinsdale. 

Austin, Tex.—The Houston & Irvington Ry. has been 
incorporated by J. P. Irvine, C. B. Foster and B. Kian, 
Capital stock, $100,000. 

Centralia, Ore.—Work will commence at once on the 
system here. 

Electric Railways.—New Bedford, Mass.—The 
Union Co. will adopt electricity on all its lines. 

East Hartford, Conn.—A freight and passenger line 
to Glastonbury is projected. 

Hudaon, N. Y.—The line will be opened about Aug. 1. 

Long Branch, N,J,.—Itis proposed to connect West 
End and Pleasure Bay. 

Pittsburg, Pa.—A 4mile line has been surveyed to 
Squirrel Hill. 

Gadsden, 
O’Connel. 

Austin, Tex.—The Austin Street Ry. is doubling its 
track and will adopt electricity. 

Galveston, Tex,—The street railways here will adopt 
electricity at once. 

Wichita, Kan.—Several miles of line are under con- 
struction. 

Put-in-Bay, O., will build a short line. 

East Cleveland, 0,—Horses will give way to the elec. 
tric motor or the Central Ave. hne. 

Sioux City, Ta.—At least two miles of line will be 
built this Summer. 

Minn apolis, Minn.—There are 17 miles of electric 
roads here. 

Seattie, Wash.—A company has been incorporated to 
build four miles of line by J. Leary & J. F. McNaught. 
Capital stock $500,000. A trolley line will be built on 
Broadway. 


has been 


4ia,—A line will be built by Hughes & 


HICHWAYS. 


New York,— Attention is called to the advertisement 
inanother column for macadamizing in Dunkirk, N. Y. 

The sum of $20,000 has been voted for improving the 
roads in Westchestr County. 


WATER-WORKS. 
NEW ENCLAND. 


Cape Elizabeth, Me.—We have received the following 
information from Thomas P. Place: 


At a meeting held on June 13, the town officials recon- 
sidered the action taken in the March meeting, and those 
sresent were unanimous to rescind the former action. 

or “former action” see ENGINEERING NEws of March 
15, page 261.—Ep.] 


Bath, Me.—The water supply is to be increased. The 
proposed plan is to sink a well near Thompson’s Brook. 
Additional pumping machinery will probably be pur- 
chased. 

Derry Depot, N. H.—Surveys are being made for the 
pipe lines. 

Portsmouth, N. H.—A proposition has been received 
by the City Council to put in a water service costing $180, 
000, the supply to be obtained one mile from the present 
source. 

West Rutland, Vt,—A company will probably be or- 
ganized to supply the town with water. The proposed 
capital is $25,000. Dr. J. D. Hanrahan and J. M. Davis 
are interested in the organization of the company. 

Great Barrington, Mass.—The Berkshire Heights 
Water Co., has offered to sell its plant to the fire district 
for $45,000.—The Great Barrington Water Co. want the 
same amount, but the committee declined to entertain 
the offer. It was then voted to petition the Supreme 
Court to appoint commissioners to appraise the property 
of the company. 

Stockbridge, Mass,—Works to cost $150,000 will be 
built. 

Providence, R. I.—Repairs are to be made to the Fruit 
Hill resorvoir. Estimated cost, $75,000, 





MIDDLE. 


East Aurora, N, ¥.—A majority of the citizens are re- 
ported to be in favor of having a Holly system of works 
put in, and a citizens’ vote will be taken on July 7. Mr. 
Shuttleworth, of Springville, N. Y., ‘has looked cver the 
ground with a view to submitting a proposition. 

Sea Cliff, N. ¥.—Six wells, for fire protection, are to 
be put down. Bonds will be issued. 

Long Island City, N. ¥.—An appropriation of $6,000 
has been made for sinking additional supply wells. 

Cohors, N. ¥.—The City Council has passed an order 
providing for the issue of $25,000 of bonds. They are to be 
disposed of at auction in values not exceeding $5,000. 

Hoostck Falls, N. ¥.—The Water Committee has sub. 
mitted its report relative to the proposed works. The 
estimated cost for laying pipes and building reservoirs at 
Little White Creek, and taking the water to Hoosick 
Falls is $95,760. Engineer E. D, Smaliey, of Canastota, has 
been ordered to draw plans and specifications for the 
work. 

Rochester, N, ¥.—The Donaldson Iron Co., of Emaus, 
Pa., has been awarded the contract for furnishing cast- 
iron water pipe in the following quantities: 40 tons 12- 
in.; 168 tons 10-in. ; 56 tons 8-in.; 215 tons 6-in. ; 42 tons 4-in. ; 
25,000 lbs., special castings. The contract price is $13,435.63, 
—The contract for water meters has been awarded to the 
American Frost Meter Co., of Boston, Mass., at the fol- 
jowing rates: %-in., $13; 34-in., $21.50; 1-in., $28.50; 14¢-in., 
$52; 2-in., $72; 3-in., $145; 4-in., $290. The board will also 
purchase from the Holly Mfg. Co., of Lockport, N. Y.,a 
No. 5 Gaskell duplex com. con. pumping engine, guaran- 
teed to deliver 1,500.00 galls. of water daily. This 
pump will be used at the Gates well. It is to be de~ 
livered, upon foundations laid by the city, at $4,950. A 
boiler will be furnished for $1,200, and an iron stack, 70 ft. 
long by 30 ins. in diameter, at $240. The total cost of the 
plant will be $6,390. 

Southampton, N, ¥,—It is proposed to build a system 
of works to cost $40,000. J. H. Pierson, J. M. Thomas, and 
others, are interested in the project. 

Berlin, N. ¥.--The Water Committee has reported to 
the Common Council in favor of granting a 20-years’ fran- 
chise to a company, the town to pay $1,600 per year. The 
specifications require that mains shall be laid in all of the 
principal streets, and that water shall be pumped direct, 
furnished by gravity or pumped toa stand-pipe or reser- 
voir, as the committee in charge way decide upon. They 
also recommend that the town vote $15,000 of bonds. The 
next meeting will be held on July 15. 

Lester, N, Y.—J.M. Warner has sent us the following: 


Address G. Harris Lester, Lestershier, Broome Co., N. 
Y., for information regarding the projected works. 


Woodstown, N. J.—We have received the following in- 
formation from W. D. Clayton, Clerk of borough: 


The Common Council is considering the question of 
building works, but no definite steps have been taken. A 
stock company may be formed, the borough hold a 
majority of the stock. The town has received propositions 
from outside partics to furnish the town with water and 
= n hydrants ata stated price per year, but no contracts 

ave been made. 


Kearney, N. J —The Water Purveyor has been directed 
to have mains laid in North Midland Ave. 

Jersey City, N. J.—Considerable additional trouble 
from the water supply is aaticipated in the way of impuri- 
ties, to be caused by the recent decision of the Court of 
Errors und Appeals, giving the City of Passaic the right to 
empty its sewage into the river. 

Freehold, N, J.—Acton C. Hartshorne is President, and 
John Enright, Secretary, of the Water Committee. 

Mucungie, Pa,—Works are projected. 

Philadelphia, Pa,—The estimated cost of the new 
reservoir, to be located at Roxborough, is $400,000. 

Allegheny, Pa.—It is now proposed to ask for bids for 
constructing a 60-in. main from Nine-mile Island to the 
city, and also for building a new reservoir, and putting in 
a filtering plant. The plans and specifications have been 
completed, and the object in asking for estimates for the 
above work is to enable the ofliciils in charge to bring 
before the cilizens a definite and intelligible proposition, 
upon which a vote will be taken.—Sealed proposals for 
$100,000 of 4 per cent 20-year renewal water bonds will 
be received until June 39 by James Brown, Comptroller. 

Washington, D, C.—Sealed proposals will be received 
until June 30, for furnishing 75 fire and 50 street hydrants. 
For specifications, etc., apply to J. W. Doveiass, L. G. 
Hine, or H. M. RoBert, Commissioners.—Bids for fur- 
nishing cast-iron water pipe, special castings and water 
valves, will also be received by the same commissioners 
until July 5. 

Wilkes-Barre, Pa. -The Wilkes-Barre Water Co. is 
now at work on the scheme to obtain their water 
supply from Huntsville Creek. Two large reservoirs are 
being constructed on the creek about8 miles from the 
city, and a 30-in. main is being laid. 


SOUTHERN. 


Elkins, W. Va.—The Ohio Valley Improvement Co. 
has been incorporated by H.G. Davis, 3. B. Elkins and 
others, to build works. Capital stock, $20,000. : 

Winston, N. C.—The town has voted to issue $200,000 
of improvement bonds, par: of which are to be used in 
purchasing and improving the water supply. 

Aiken, S. C.—The City Council has decided to bore an 


artesian well in the city, and a committee has been Ap- 
pointed to correspond with artesian well borers and get 
estimates. 

Savannah, Ga,.—It has been proposed to adopt meters. 
and the task of furnishing information to the City Counc;| 
regarding them, the cost of putting them in, etc., has been 
referred to a committee. Alderman Carson is interested jy 
the matter. 

Maco«, Ga,—The Board of Trade has passed a resol. 
tion stating that any action taken to provide for an in. 
creased supply of water, either by legal steps or to compe} 
the fulfillment of the existing contract, or to provide for fy - 
ture contingencies by the erection of new works by the city 
or other parties, will receive its co-operation as well as thar 
of the Mayor. 

Uniontown, Ala,—It is reported that a stand pipe is to 
be erected. 

Nashville, Tenn.—Press dispatches state that consider. 
able damage has been done to the pumping machinery, by 
a destructive fire, at the old works on Rolling Mil! Hill, 

Parkland, Ky.—The question of introducing a water 
supply is being discussed. Address W.J Wilson. 

Winchester, Ky.—A stand pipe 25 ft. in diameter by 
75 ft. will be erected, and 4 miles of 12 to 4-in. pipe will be 
laid. A 2,000,000-gall. pumping engine will be required 
Wheeler & Parks, of Boston, Mass., have secured the 
franchise and will build the works. 


NORTH CENTRAL. 


Marysville, O.—At a special election to vote on the 
question of putting in works, held on June 23, a franchise 
was voted to a local company to build a system bya 
majority vote of 240. A proposition that the town build 
them was lost by a majority of 386 votes. 

Edgerton, O. -Works are projeeted. 

Findlay, O.—Superintendent D. A. B. Bailey has sent 
us the following information: 


About 8 miles of 10, 8, 6and 4-in. pipe will be laid this 
season, and 55 hydrants and 40 new valves will be set 


Goshen, Ind.—Improvements costing $12,000 will be 
made this season. 

Imlay C.ty, Mich.—Sealed proposals will be received 
until July 11 for constructing a system of works. For 
further information see our advertising columns: The 
members of the committee on water-worksare: President, 
Charles S. Marshall, E. E. Palmer, T. B. Keyworth and 
William A. Sleeman. 

Belleville, Il!,—Madison T. Stookey, Receiver of the 
City Water Co., has sold the Belleville works with all its 
franchises, under a decree of the U. 8. Circuit Court, to 
Messrs. Eastman, of Concord, N. H., and Cook and Pen 
dleton, of Rhode Island, representing the first mortgage 
bondholders, at $102,000. The decree of sale was obtained 
by the American Loan and Trust Co., of New York, which 
held $150,000 of the City Water Co.’s bonds, 

Galesburg, Ill,—Sealed proposals will be received until 
July 1 for furnishing material and labor, and doing the 
work required for building a system of works. Chester 
B. Davis, of Chicago, Ill., is the Engineer. John C. 
Stevens, City Clerk. 

Centralia, Tll.—The Enterprise Co., recently formed to 
develop a water supply from an artesian well, has been 
dissolved. 

Ipava, Ill.—The Ipava Water-Works Co. has been 
incorporated to construct and sublet contracts for a sys- 
tem of works. Capital stock, $70,000. The incorporators 
are: P. M. Starnes, Calvin Branson and J. W. Quillen. 


Milwaukee, Wis.—All the bids opened on June 20, for 
constructing the new water tunnel were rejected as 
being too high, and new proposals are now wanted.— The 
above work, 3,00 ft. of tunnel, was advertised in this 
journal on June 7 and 14. 

Oconto, Wis,—The town has contracted for a Holly sys. 
tem of works. The city takes 500 hydrants ata rental of 
$65 each perannum. The plant is to be completed in one 
year from date and will cost $125,000. 


NORTHWESTERN. 


Sioux City, Ia,—Sealed proposals will be received by 
L. H. Drumm, Chairman Water Committee, until July 8, 
for furnishing, laying and completing approximately the 
following quantities of cast iron water pipe: 13,345 ft. 8-in., 
42 lbs. per ft ; 10,540 ft. 6-in., 33 lbs.; 3,086 fc. 4-in., 22 Ibs. ; 
about 22,226 Ibs. special casting, 29 double nozzle, Ma- 
thews fire hydrants, 108-in., 8 6-in. and 54-in., Ludlow 
valves.—R. E. Purslow & Co. have completed the sinking 
of 30 wells, and they have been accepted by the city. 

Creston, Ia.—Work has been stopped by creditors 
attaching the property of the contracting company. The 
amount of the attachment is about $18,500. It is reported 
that unless the company cen redeem the claimsa new 
local company will be organized and the works completed 
by them. 

Chatfield, Minn —Works are being constructed. 

Abilene, Kan.—The following is taken from the Topeks 

eae nial water- uesti for dis 
ain and has Sanh ane ble eine. rhe City 
Council has refused to pay the semi-annual rental and the 
Senta hot propa tata Wing eh we 
pipes from Sand Snrings. four miles distant, where aD 
abundance of fine water 1s obtainable. 
, Horton, Kan.—%ads are wanted for furnishing a water 
supply. The plant was put in 1887, 
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Reatrice, Neb.—At a recent special meeting of the City 
Council the contract for the extension of mains was let 
to W. H. Duffett & Co, at $9,112. 

Rawlins, Wyo.—Bonds for $15,000 will be issued for 
sinking an artesian well. 


SOUTHWESTERN. 

St, Louis, Mo.—Bids for constructing Section A of the 
new conduit will be received uptil July 8 by G. Burnet, 
President, O’Donnell & Bros. have forfeited their contract 
with the city. 

Galveston, Tex.—The question of sinking a well to a 
depth of 2,000 to 3,000 ft. to ascertain if an adequate sup- 
ply of pure water cannot be secured from this source, is 
being considered. The estimated cost is $20,000, 

Houston, Tex.—Supply well No. 15 has been completed 
by G. Warnecke, the contractor. It is 560 ft. deep, and 
flows 400,000 galls. per day. 

Dencer, Col,—The Board of Aldermen has passed an 
order directing the Denver Water Co. to set a number of 
additional hydrants. 

Montclair, Col.—(A suburb of Denver, Col.)}—The citi- 
zens of Montclair have cast a large majority in favor of ra- 
tifying the ordinance, contracting with the Denver Water 
Co., for 20 years, fur a water supply for fire protection and 
domestic use. The work of laying the pipes and putting 
in the hydrants is progressing rapidly. The mains on the 
principal streets are 12 to 6 ins. in diameter. 

PACIFIC. 

Dayton, Wash,.—At the election in July the proposition 
to bond the city for $55,000 for putting in works will 
be voted upon. 

Sea Haven, Wash,.—(A suburb of Tacoma, Wash.)—A 
water supply is to be put in by Thomas Potter. Springs 
will be the source of supply. 

Myrtle Point, Ore, The Myrtle Point Water Co. has 
been incorporated by Daniel Giles, E. Binder, W. F. Har- 
ris, J. F. Weston and W. L. Dixon, to put in works. The 
capital stock is $5,000. 

The Dalles, Ore.—We have received the following in- 
formation from M. T. Nolan, Secretary Water Commis- 
sion: 


Contracts will be let on July 17. Specifications of pump. 


ing system are on file The Water Commission, 


a Chairman, will consider propositions for any sys- 
tem that may be proposed b; on bidder outside of the 
bids for the system rapesel. he city sold $100,000 of 
bonds on April 15. The proposed plan is to fe wa-er 
from the Columbia River to a reservoir. ater is to be 
furnished for fire protection and domestic capoly. No 
engineer has been appointed. M. A. Moody ayor. 
The population is between 4,000 and 5,000. 


Astoria, Ore,—An arrangement has been made where- 
by Dr. Thompson will sell his interest in the works to a 
Chicago company. Between $100,000 and $150,000 will be 
expended in putting ina complete and efficient system. 

Salt Lake City, Utah.—The following resolution has 
been passed by the Common Council: 


That the Board of Water Commissioners be authorized 
to prepare the necessary plans and specifications for_the 
construction «f the works for the water supply from 
ley’s and Emigration Creeks, and in‘ ite pro 8 for such 
construction perform such other work as may be 
essential in the premises, all of which shall be subject to 
the approval of the Council. 


Notices of intention to lay a considerable amount of new 
mains have been published by Louis Hyams, City Re- 
corder, by order of the City Council. 


CANADA. 

Huntington, P. Q.—Civil Engineer Vanier has laid 
before the Village Council plans for a water service, etc. 
His estimate for a steam pump, with building, at the 
head of the rapids,and water mains along the chief 
streets, was $61,000. This amount was considered too 
high by the au horities. 

Toronto, Ont.—A 36-in. main is to be laid under the G, 
T. Ry , at John St. 

London, Ont.—The city has voted to raise $70,000 for 
improving the water supply system, which will include 
the increasing of the supply by acquiring new springs, 
new mains, pumping machinery, etc. 

Calgary, Manitoba,—The construction of the new 
works has been commenced. W. H. Cushing, of Calgary, 
is the contractor. 


ARTESIAN WELLS. 
Mitchell, 8. Pak.—The City Council has decided to ad- 
vertise for bids for sinking a 6-in. well. 
Columbus, T x,—The City Council has decided to have 
a well put down. 
Abilene, Tex .—The contract for sinking the well has 
been awarded to a Chicago company, at $13,200, 


IRRICATION. 

Culbertson, Neb,—Bonds for $18,000 have been voted to 
aid inthe construction of the Culbertson irrigation and 
water-power canal. 

Nebraska,—The survey for the Mutual irrigation ditch 
in Scott’s Bluff Co. has been completed, and excavation 
has been commenced. 

Cerro, N. M,—It is expected that work on the Taos 
Valley irrigation canal will soon be commenced. William 
Aitchison, of St. Louis, Mo., is interested in the project. 

Modexto, Cal.—The Board of Directors of the Modesto 
Irrigation District has purchased the Wheaton dam and 
all the wa'er rights and claims of M. A. Wheaton upon 
the Tuolumne River for $21,000. The payment is to b 


$10,000 cash and $11,000 in district bonds at 90 cts. on the 
dollar. 

Baker City, Ore.—A preliminary survey of the cafion 
at the head of the Powder River has been made with a 
view to locating the main reservoir for the water storage 
system. The point selected for constructing adam across 
the cafion is about 20 miles southwest of thiscity. The 
dimensions of the dam have not been decided upon, but 
it will not be less than 120 ft. nor more than 200 ft., high, 
and will form a reservoir six miles long, having a storage 
capacity of 10,000,000,C00 cu. ft. The cafion at this point is 
about 100 ft. wide. A large number of small reservoirs 
will also be constructed, and surveys are now being made 
for the course of the main ditches along the foot-bills. 


SEWERACE AND MUNICIPAL. 


Streets.—Salem, N. C., will spend $30,000 on streets. 

Rochester, N. Y , will spend $109,500, of which $54,000 
will be for asphalt on Emerson St. 

At Atlanta, Ga., $1,100 has been appropriated. 

At Toronto, Ont., $50,000 has been voted for roadways 
and $25,000 for sidewalks. 

At Louisville, Ky., surveys are being made for a boule- 
vard, the cost of which is estimated at $10,000. 

At Madison, Wis., Carroll and Gilman Sts. will be mac- 
adamized. 

Blaine. Wash., has ordered 6 miles of 12-ft. sidewalk, 
and 3 miles of street will be graded. 

The City Works Dep’t of Brooklyn, N. Y., estimates the 
cost of repairing and laying pavements during the next 
fiscal year at $300,000. 

At Columbus, O., a considerable amount of work is 
under discussion. 


Sewers.—Rochester, N. Y., bas voted $12,000 for sewers. 

At Atlanta, Ga.,an appropriation of $2,400 for sewers 
has been passed. 

A bill appropriating $62,000 forthe Marlboro sewerage 
system has been passed in Boston, Mass., and a special 
meeting will be held at once in Marlboro to consider the 
matter, 

City Surveyor T. H. McCann, of Hoboken, N. J., has 
been instructed to prepare a general sewerage plan of the 
city, working in co-operation with A. Ftely, Chief Eng. of 
the N. Y. Aqueduct Commission. 

A complete system has been designed for Owosso, Mich., 
by W. R. Coats. 

At Kansas City, Mo., an ordinance for 6 miles of sewers 
aj an estimated cost of $45,000 is in preparation, 

At Mitchell, S. D , $12,000 will be appropriated. 

At Montreal, Can., $15,000 has been voted. 

At Troy, N. Y., a number of 3-ft. sewers have been re- 
commended. 

At St. Paul, Minn., a $2,000 sewer has been authorized. 

Ménominee and Iron Mountain, Mich.—Mr. Rudolph 
Hering is engaged in revising sewer plans. It is expected 
to begin work this summer. 

Mr. W. R. Coats desires us to say that he has not pre™ 


pared plans for the sewerage of Mobile, Ala., as stated in 
our last issue. 


Bonds. --Winston, N. C., will issue $200,000 of city im- 
provement bonds. : 

Argentine, Kan., has sold $50,000 of improvement bonds 

Davenport, Ia., will float $75,000 of paving bonds. 

West Troy, N. Y., will sell $50,000 of paving bonds. 

East Orange, N. J., will se)l $25,000 of sewer bonds. 

Gas.—The North Carolina Fuel Co. will put in a plant 
at Asheville, N. C. 

The Consumers Gas Co., of Sheridan, Ind., has been 
incorporated by Pearson Bros. Capital stock, $50,0.0. 

The Rapid City Gas Co. has been incorporated at 
Chicago, Ill., by F, H. Long, R. H. Broat and P. Brown, 
Capital stock, $200,000. 


ELECTRICAL. 

Electric Lighting.—The. Binghamton, N. Y., Electric 
Co. has been incorporated with a capital stock of $200,006. 

‘he Wightman Electric M’f’g Co. has been incorporated 
at Scranton Pa., with a capital stock of $30,000. 

The Wenstrom Consolidated Dynamo & Motor Co. 
will put up works at Calverton, Md., occupying nearly 12 
acres. 

The Volta Electric Battery Co. has been incorporated at 
Baltimore, Md., by E. Sutherland, T. E. Hambleton, and 
W.H. Bayless Capital stock, $300,000. 

The Occidental Co., of Tarpon Springs, Fla., will put in 
a plant. 

The Monitor Electric Uo., of Chicago, Ill., has been in- 
corporated by G. A. Harmount, N. Campbell, and J. 
Grant. Capital stock, $50,000. 

The Quincy, Ill., Electric Light Ce. has been incorpor- 
ated by F. C. Crowley, W. ©. Baine, and M. Pickett. 
Capital stock, $400,000. . 

The Peoria, Ill., Gas & Electric Light Co. has been in- 
corporated by F. C. Crowley, W, C. Baine, and M. Pickett. 
Capital stock. $750,000. - 

The Worrell Electric Construction Co. has been incor- 
porated in Chicago, Ill., by C. E. Gaylord, M. J. Fiost and 
Cc. ¥. White. Capital stock, $500,000. 

Lights will be introduced into Cairo, Ill. 

Macon, Mo., has voted to establish an electric light 
plant. 


The Kalamazoo, Mich., plant is to be increased by 4,000 
incandescent lamps. 

Denver, Colo., will hereafter pay but $10 per month for 
each lamp of 2,000 candle power, just half of what was for- 
merly paid. 

The Blaine, Wash., Electric Light & Power Co. has been 
organized with a capital stock of $50,000. 

Shelton, Warh., will prebably buy a plant soon. 

Underground Wires.— All telephone wires at Atlanta, 


Ga., are to be laid under ground. The telephone company 
promises to finish the work in 3 years. 


BRIDCES, TUNNELS AND CANALS. 
Bridges.— Montreal, P. 0.—The plans have been pre- 
pared for the proposed bridge across St. Catherine St. The 
structure is 586 ft. long, 60 ft. wide, and will cost $80,000. 
Bridgeport, Conn.—A midge to cost $90,000 will be 
built across the Housatonic River at this place 
Rochester, N. ¥.—Bids are asked for the construction 
ofa lift bridge over the Erie Canal. Edward Hannan, 
Superintendent of Public V orks, Albany, N. Y. 
Lynchburg, Va.—The Edge Moor Bridge Co., of Wil- 
mington, Del., has the contract for building the River 
mont bridge at this place. The contract price was $68,515. 
Wheeling, W. Va.—Cribs Nos. 1 and 2 for the Black 
River bridge have been sunk. and as soon as one more is 
put down the work of building the piers will begin. The 
foundation for the Ohio side abutment is completed and 
ready for stone. The work is progressing very rapidly. 
Wheeling, W. Va.—The Wheeling & Bridgeport Bridge 


Co. has been organized with a capital of $300,000. It isa 


branch of the Wheeling Bridge Co., now constructing 
two bridges between this city and Martin’s Ferry. The 
new concern will put up a third bridge and 10 miles of 


street car line are to be built connecting them on the 
Ohio side; $1,500,000 will be expended in the enterprise. 

Chesterfield, IUl.—An iron bridge will be built across 
Macoupin Creek at this place. 

Duluth, Minn.—The plans and specifications for the 
proposed canal bridge have been received and bids for the 
work will be received up to July 1. 

Minneapolis, Minn.—It is reported that the Millers’ 
Belt Line Co. has completed plans for a bridge across the 
river between Tenth Ave. south and the Northern Pacific 
bridge, which is to be used exclusively for belt line bus- 
iness. The required land has been secured on each shore 
of the river, and work will be commenced soon. 

Shawnee Co,, Kan,.—Bids will be received until July 
17 for building the following bridges: 


A combination bridge over Wakarusa Creek on the To- 
ka and Carbondale road, in Williamsport township. 
ngth of span, 100 ft. with two 16-ft. approaches. Width 
of roadway, 16 ft. in the clear, to reston oak pile sub- 
structure.—A 30-ft. combination bridge with one 16-ft. ap- 
— on oak pile substructure, and 16 ft. roadway, over 
rry Creek in Monmouth township.—A 30-ft. 


com- 
bination brid with oak pile substructure, and 16 ft. 
roudway, on Young road, in Williamsport township —A 


50-ft. iron brides on iron tubular piers, with 16-ft. road- 
way, on the Max Henry road, in Topeka township.—A 30- 
ft. combination bridge with oak pile substructure and 
16-ft. road“ ay, over Disney branch on the Costa road, in 
Monmouth township.—A stone arch bridge, two spans of 
30 ft. each, across Mission Creek, Dover township. Ad- 
dress J. M. Brown, County Clerk. 


Clackamas Co,, Ore.—Bids will be received until July 
9 for the construction of a bridge across the Tualatin 
River. H. H. Johnson, County Clerk. 


Canals.—The surveyors have completed the detailed 
survey of the water-power canal, which will tap the 
Frenchman River about three miles above Palisade, Hitch. 
cock Co., Neb., and empty into the Republican River, at 
McCook. The canal will be about 30 miles long. E. H. 
Kellogg, of Denver, has charge of the surveying party and 
will have complete estimates made by July L. 

A company is to be organized to construct a canal near 
Weldon, Miss. L. B. Gilbert, of Weldon, is interested. 

Tunnels,— Attention is called to an adveri ement in 
another column by The Cataract Construction Co., of 
New York, inviting proposals until July 19 for construct- 
ng 8000 ft. of tunnel, more or less, with cross-section 
about 18 by 29 ft., of the Niagara Falls(N. Y.) Power Co. 
Contractors will be expected to personally inspect the site 
before making proposals. Forform of contract, proposal 
and information apply, after June 28, to Albert H. Porter 
Engineer, Niagara Falls. 


CONTRACTING. 
Lamps.—Baltimore, Md. J. Conw:y was awarded the 
contract for lamps at $2.90 each, and J. J. Lacy & Co, 
that for lamp pillars at $3.50 each. 


Buildings.—»pokane Falls, Wash. ; the Northern Pacific 
station will be built by Decks & Wilber, of St. Paul, for 
$45,000. It is to be of pressed brick with brownstone trim- 
mings, 160 by 50 ft. : 

Santa Rosa, Cal.; a jail will be erected at a cost of $46,- 
oro. 


Big Tunnel Contract..-D. Shanahan & Co., Louis 
ville, Ky., have been awarded the contract for construct- 
ing the Busk Tunnel on the Colorado Midland Ry. It 
will be 9,350 ft. long. The amount of the contract price 
is about $1,000,000. B.H. Bryant, Colorado Springs, Col., 
is the chief engineer of the railroad, and has been in New 


York for the past fortnight attending to the details of the 
contract letting. 
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Practice Cruiser.—S. I. Moore & Co., Elizabethport, 
N. J., have been awarded the contract for the steel cruiser 
for the Naval Academy. Their bid was $250,000, $5,000 
more than that of F. W. Wheeler, West Bay City, Mich., 
who was refused the contract on account of the treaty 
with England forbidding the building or maintenance of 
more than one war vessel on the Great Lakes. 


Sewers.—Superior, Minn.; Youngren & Abbott have 
been awarded the Butler Ave. sewer; their bid was $54,- 
431. 

Brooklyn, N. Y.; centracts have been awarded as fol 
lows: H. Bogert, 36-in. brick sewer on grillage, $11 per 
running foot; 36-in. brick sewer on cradle, $7 per running 
foot; each manhole complete, $41; each street basin com- 
plete, $120. Harris & Maguire, 36-in brick sewer on cra- 
dle, $10.15 per running foot; 36.in. brick sewer on cradle, 
$6.36 per running foot; each manhole complete, $40 ; each 
street basin complete, $120. E. Gorman, 36-in. brick sewer 
on grillage, $5 per running foot; 36-in. brick sewer on cra- 
dle, $3.80 per running foot; each manhole complete, $31 ; 
each street basin complete, $99. 

New Rochelle, N. Y.—The following bids for the con- 
struction of sewers and drains were received by Horace 
Crosby, Civil Engineer. June 14, 1890. 





£s 8/65/8. 
Bidders. Residence. (A gee) am! 
\gfidSigSi as 

Bo 
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Wr. Dyrett. i. 6 dee. . Si New Rochelle. . (1.25 1.15 1.50/1.03 
Molloy Bros............. New Rochelle.....|1.40 1.21,0.+1,0.75 
Van Vranken & Duell.. Schnectady....... 1.02 0.98)1.32/0.82 
Geo. E. Clar .....New York City. .. 1.25 1.20/1.10/0.95 
eee New York City... 2.201.65 1.65/1.65 
J. H. Edwards........... New York City. ..|1.60/2.20 1.10'0.90 
J. H. & J. R. Byron. .... Mount Vernon... 1,231.20 1.29/0.93) 
Fogg & Scribner.... .... New York City... 1.50 1.35 1.00'0.87 
Frank B. Bertram....... New York City...| Informal—With 


Contract awarded to Molloy Bros. 


S:reets.—Union Co., N. J.; the contract for macadam- 
izing Westfield Ave., given to E. H. Lynch, of Elizabeth, 
at 83 cts. per sq. yd. 

St.Paul, Minn.; contract for grading Pacific St., awarded 
to T. Sweeny, whose bid of 35,625 was $805 below the engi- 
neer’s estimate. 

Washington, D. C.; the following bids have been re- 
ceived for improving Brightwood Ave.: M. J. Faby, re- 
moving old rubble, 10 ects. persq. yd.; grading, 35 cts. per 
cu. yd.; hauling earth per 100 ft. over 500 ft. 4 ct. per cu. 
yd.; setting curb, 15 cts. per ft.; furnishing and laying 
granite pavement, $2.85 per sq. yd. M. F. Talty, remov- 
ing old rubble, 15 cts. per sq. yd.; grading, 40 cts. per sq: 
yd; hauling carth, 1 ct. per cu. yd.; setting curb, 22 cts. 
per ft.; furnishing and laying granite pavement, $2.90 per 
sq. ft. W.H. Mobler, removing old rubble, 13 cts. per sq. 
yd.; grading, 31 cts, per cu. yd.; hauling earth, % ct. per 
ft.; furnishing and laying granite pavement, $2.75. 

Detroit, Mich.; the towest bids received for paving 
Napoleon St. were: for sand with plenk foundation, $1.25 
per sq. yd.; for concrete, $1.75 per sq. yd. 


PROPOSALS OPEN. 


Paving.—12,500 sq. yds. with fire brick. R. F. Allender, 
Martin’s Ferry, O. July 3. 

J.J. Adams, Brooklyn, N. Y. July 1 and 7. 

E. M. Bigelow, Pittsburg, Pa. July 2. 

L. G. Walker, Chattanooga, Tenn. July 10. 

Sewers.—C. G. Force, Cleveland, O. July 10, 

W. M. Dunlap, Roanoke, Va_ July 7. 

E. ©. Ross, Troy, N. Y. July 1. 

About 4,000 ft. 1). C. Barrrow, Athens, Ga. July 20. 

Granite Blocks.—G. Alexander, Quincy, Ill. July 5. 

J. J. Adams, Brooklyn, N. Y. Jaly 1. 

Jails.—M.S. Ellsworth, Wheaton. Ill. July 12. 

J.8. Tooker, Helena, Mont. July 2. 

Courthouse.—C. E. Smith, Throckmorton, Tex. July 7. 

Gravel Road ,—Major Scully, Atlanta, Ga. July 14. 

Sidewalk.—F. B. Crocker, Denver, Col. July 12. 

Piers.—For drawbridge. M. Bunnell, Duluth, Minn. 
July 2. 

Of wood, in Harlem River. Dock Dep't, New York, 
N.Y. July 7. 

Cement.—J. W. Douglass, Washington, D.C. July 10. 

Bridge.—lIron, steel or combination through highway 
bridge, span 140 ft. F. J. Reinhard, Franklin County, O. 
July 17. 

Iron Work —For Congressional Library. B. R. Green, 
Washington, D. C., July 3. 

Dredging.—At Navy Yard, Brooklyn, N. Y. N. H, 
Farquhar, Navy Dep’t., Washington, D. C., July 2. 

Dike. —In Delaware River. C. W. Raymond, 1428 Arch 
St,, Philadelphia, Pa. July 17. 

Terra Cotta Pipe.- J. W. Douglass, Washington, D.C., 
July 10. 

Copper Pipe.—For Mare Island Navy Yard. E. Stew- 
art, Navy Dep't., Washington, D. C., July 15, 

Granite.—For river wall. Dep't of Docks, New York, 
July 3. 


ascoowssoso 


Canal Work.—About 32,800 cu. yds. excavation, 21,160 
cu. yds. embankment, 18,000 cu. yds. masonry. E. Han- 
non, Albany, N. Y. July 8. 

Dredging.— About 34,000cu. yds. E. Hannan, Albany, 
N,Y. July 1. 

Cast-iron Pipe—J. W. Douglass, Washington, D. C. 
July 5. 

Cement.—550 bbls. Water Board, Boston, Mass. 
July 1. 

Gre ding.—300,000 cu. yds. W. N. Babcock, South 
Omaha, Neb. July 1. 

Stone Culvert.—E. Hannan, Albany, N.Y. July 1. 

Low Service Conduit.—G. Burnet, St. Louis, Mo. 
July 8. 

Lift Bridge.—Over Erie Canal. E. Hannan, Albany, 
N.Y. July 1. 

Pier.—New center pier for Meeker Ave. Bridge. Board 
Supervisors of Kings County, Brooklyn N. Y. June 30. 

Pumping Engines.—Two engines to work at 125 Ibs: 
pressure and a speed not exceeding 24 strokes a minute. 
Water Commissioner, St. Louis, Mo. July 15. 


MANUFACTURING AND TECHNICAL. 
Road Roller.—lbe Harrisburg Machine Co., Harris- 
burg. Pa., will send a roller to Oineyville, R. I. 
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Two of Aveling & Porter’s steam road-rollers have 
lately been put to work at Shanghai, China, and the con- 
sternation and amazement of the natives were intense. 
A good deal of road work is projected, and the construc- 
tion of the pavement is placed in the hands of European 
engineers. 


Locomotives.—The Manchester, N. H., Locomotive 
Works have finished an engine for the Concord & Mon- 
treal Ry. 

The Schenectady Locomotive Works have sent two en- 
gines to the Tennessee, Virginia & Georgia Ry. 

The Pittsburg, Akron & Western Ry. has ordered 13 
large 10-wheel locomotives from the Pittsburg Locomo- 
tive Works. 

The Pittsburg Locomotive Works are now turning out 
10 or 12 locomotives a month, and when the present im™ 
provements are complete will have a capacity of 20 or 25 
a month. 

Among the orders recently completed are 10 consoli- 
dated locomotives for the Pennsylvania Ry. These have 
20 x 24-in. cylinders and weigh 106,000 Ibs. 

The Montgomery, Tuscaloosa & Memphis Ry. has re- 
cently received eight locomotives from the Brooks Loco- 
motive Works. 

The Lake Shore & Michigan Southern Ry. has received 
20 10-wheel locomotives from the Brooks Locomotive 
Works, Dunkirk, N. Y., and 5 6-wheel switching engines 
from the Rogers Locomotive Works. of Paterson, N. J. 

The Manhattan Elevated Ry., New York, has invited 
bids on 50 engines weighing 23% tons, to replace a similar 
number of lighter engines now in service. 

The 10-wheei express engines which the Baldwin Loco- 
motive Works built for the Baltimore & Ohio Ry. were 
guaranteed to haul 7 passenger coaches up a 117-ft. 
grade 17 miles long at 25 miles an hour, The one which 
has been put in service has more than met the guarantee, 
hauling with ease 8 loaded coaches up this grade at the 
required speed. With these engines the weight on the 
drive ,.s is 102,000 lbs. The total weight of the engine, with 
out tank, is 133,000 Ibs. 


Cars.—The Port Townsend Southern Ry. have bought 
a number of flat cars. 

The Minneapolis, Minn., electric lines have bought 10 
cars. 

The Charleston, Sumter & ‘Northern Ry. is reported to 
have invited bids for the construction of about 400 freight 
cars. 

Armour & Co., of Chicago, will build 200 refrigerator 
cars. 

The Atchison, Topeka & Santa Fé Ry. is building seve- 
ral passenger cars at its Topeka shops. 

The Elliott Car Works, of Gadsden, Ala., have delivered 
100 Tomlinsons patent dump-cars to the Alabama South- 
ern Ry. The same firm is working on 40 ore cars for the 
East & West Ry. of Alabama. 


Car Wheels.—The Milwaukee, Wis., Car Wheel & 
Foundry Co. has increased its capital stock to $200,000. 

The Union Pacific R. R. has ordered wheels for 100 en- 
gines from the Allen Paper Car Wheel Co., 31 Broadway, 





New York. The wheels are to be of the “Allen No, 9» 
pattern with the Krupp open-hearth tire. 

All the steel tires to be used during the coming year on 
the Georgia Ry , the Atlantic Coast Line and the Mexi- 
can National Ry., will be supplied by B. D. Hassell & (1 
of New York. * 


Car Works.—The Ensign Manufacturing Co, Hunt 
ington, W. Va., willerect a new foundry at its car works, 


Derricks.—The Cram patent derrick has given such 
satisfaction on the Boston, Mass., water works that four 
more have been ordered. 


The Hyatt Pure Water Co., of New York. has sold a 
filtering plant of 2,000,000 galls, daily capacity to Beayer 
Falls, Pa., and a plant of 1,000,000 galls. capacity to st. 
Thomas, Ont. 


Harbor Work.—The Sigua Iron Co., Bullitt Building, 
Philadelphia, proposes to build 8 miles of railroad, and a 
harbor at Segua, Cuba. They are looking for a contrac- 
tor who has a large plant, financial ability, and experience 
in harbor work on the seaboard, and who can also take the 
contract for the railroad to their mines. 

The Haskin Wood Vulcanizing Company has been 
incorporated under the Laws of the State of New York. 
Capital, $5,000,000. The officers are : President, Dan P. 
Ellis; Vice-President, Edgar Tucker ; Secretary, James 
R. Dunn; Treasurer, Harry 8S. Stevens; General Manager, 
Samuel E. Haskin. Offices at No. 40 Wall St., New York 


Dry Dock.—The keelstont of the first dry dock on the 
Great Lakes was laid at Kingston, Ont., June 19. 


Asphalt.—The Buffalo Paving Co. has been incorpo 
rated at Albany, N. Y., by J. B. Manning, A. F. West and 
G. Sandrock. The company will use Kentucky rock 
asphalt, which they claim to be equal to the best French 
products. 

Steel and Iron Works.—The new stock house of the 
Isabella furnace at Barneston, Pa., will be 54 by 100 ft., so 
arranged that loaded trains can pass through the build- 
ing. The Berlin Iron Bridge Go. has the contract. 

Iron plate mills are to be erected at Roanoke, Va. 

At Graham, Va., a steel plant is proposed. The Graham 
Land & Improvement Co. can give information. 

The Industrial Iron Works have been incorporated at 
Kansas City, Mo., by J. H. Burton, C. A. Burton and T 
H. Adams. 

The Baltimore & Ohio Ry. will remove its machine 
shops at Piedmont and Martinsburg, W. Va., and Con 
nellsville, Pa,, to Cumberland, Md. 


Track Tanks.—The Philadelphia & Reading Ry. has 
begun work on the new tanks at Trenton Junction. They 
will be 1,500 ft. long, placed in each track, and provided 
with steam heating pipes. 

The Pan-Handle lines of the Pennsylvania system will 
put in a number of tanks. 


A Pneumatic Clock Regulating System is in opera- 
tion at Aldrich Court, New York City. Each clock in the 
system is connected by small tubes with the central sta- 
tion, and is regulated every hour. 


Oil Purifier.—In last weeks issue we described and il- 
lustrated 4 lubricating oil purifier, but gave an incorrect 
address of the manufacturers, which should be Grosche & 
Bigler, 36 Vesey St., New York. 


Filters.—_The Hyatt Pure Water Co., New York, has 
closed contracts for Filter plants with the Cleveland 
Rolling Mills, Cleveland, O.; Robinson Brewing Co., 
Scranton, Pa.; Dewees Wood Co., Pittsburg, Pa.; Liebler 
Hottling Co., New York; Creedmore Beer Co., Brooklyn, 
N. Y.; Chemung Canal Bottling Co., Elmira, N. Y.; Brough 
Mineral Water Co , Cleveland, O. 


The Waterbury Malleable Iron Co,, of Waterbury, 
Conn., was sold June 19 by E. de F. Shelton, New York, 
for $20,000. 


Metal Market Prices.—Rails--New York: $31 to $31.50; 
for old iron rails, $24.50 to $25.75. Chicago: $34 to 35; old 
rails, $25.75 to $26 for iron, $18 to $21.50 for steel. Pitts- 
burg: $31.50 to $32.50; old rails, $26.50 to $27 for iron, $21 to 
$22.50 for steel. 

Foundry Pig-iron,—Chicago: $15 to $17. Pittsburg, 
$14.50 to $18. New York: $16 to $18.50. 


Track Materials.—New York: steel angle bars, 1.8 
to 1.9 cts.; spikes, $2.05 to $2.10; track bolts, 2.8 to 3 cts. 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.95 to 2.05 cts. for iron; spikes, 
2.15; track bolts, 2.85 with square, and 3 cs. with 
hexagon nuts. Chicago: splice bars, 2.10 to 2.15 cts. for 
steel, and 1.95 to2 cts. for iron; spikes, $2.00; track bolts, 
3 cts., with hexagon nuts. 

Pipe.—Cast-iron, $27 to $30 per ton. Wrought iron, dis- 
counts as follows: 473 and 40 per cent. on black and gal- 
vanized butt-welded; 60 and 47% on black and galvan- 
ized lap-welded. Casing, 50 per cent. 

Lead.—New York, 4.35 cts.; Chicago, 4.3 to 4.5 cts. 

Structural Material.—Pittsburg : angles, 2.25 cts.; 
tees, 2.75 cts.; beams and channels, 3.10 ets.; sheared stee! 

plates, 2.75 cts.; universal mill plates, 2.40 cts.; re- 
ned bars, 1.90 to2 cts. ; steel plates, 4.26 to 4.75 cts. for fire- 
box; 3.15 to 3.20cts for flange; 3 cts. for shell, 2.75 cts. for 


tank. New York: 3.10 cts., plates, 2.156 to 
dey th, alee cts.; tees, 2.5 to 2.6 cts; chan 
nels, 3.1cts. — 








oT 


PLUI 





Fi 















ENGINEERING NEWS Tit 


BALDWIN LOCOMOTIVE WORKS. Locomotives for Sale. 


ESTABLISHED 1831. Sens 
ANNUAL CAPACITY, 800, ao 48 tons, with tender. 
PHILADELPHIA, PA. ¢ we. 
oo "4 BUBNHAM, PARRY, WILLIAMS &CO., Props. 2’ 

MANUPACTURERS OF ya py hewn a attern Inger eashd 
LOCOMOTIVE ENGINES, _ | gamit omens pretty nwt ape. 
dapted t 1 Tunnel Driving Plant, nearly new, 12” x 14” 

== “to standard gaayos and templates Tihs pats of A | Umer Serevent Comprestr, il ee 

” In ith steels, nd coup- 
wy N oN ISS rereiv: denammetadng eer wedpeprimnngapdoieemmeates og oR H. P. upright botler to run it, All 
y \S ee AND GOODS LOCOMOTIVES. comple ae sod in good shape, 
= - : : Mine Locomotives, Narrew Gauge Locomotives, we Gate Che ap. 
Furnace Locomotives, Steam Street Cars, &e. F. W. 
All work thoroughly guaranteed. 10 Park Place, 


SEND FOR OUR NEW ILLUSTRATED PRICED CATALOGUE OF 


ining, Tunneling and Quarrying Machinery, 


ROCK DRILLS. 
AIR COMPRESSORS. 
pst! asia ST BENG BRO PH NES: 
INE CHANNELING (@ ! Ss 
MACHINES, = | 














= saddle tank. SOLD. 
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BOILERS, PUMPS, 
STEAM ENCINES. 


STEAM HOISTING ENGINES 


MINES AND QUARRIES. 


: Horse Power and Han Hoists. 


QUARRY BARS, |) 
STANDARD GADDERS, mum |, DERRICK FITTINGS 
5| Stone Sawing ina Seene, 


PLUG AND FEATHER DRILLS. [¥ c ; Viale ig re 


ing Machines. 
TRI ©=©BLASTING BATTERIES. STONE BREAKERS. 
FUSES, WIRE, ETC. ea an MINING Soprinis of rey esr aoa 






THE INGERSOLL-SERGEANT AIR COMPRESSOR. 


DIAMOND PROSPECTING CORE DRILLS. 
INGERSOLL-SERGEANT ROCK DRILL COMPANY, 


Manufacturers of the Celebrated Ingersoll and Sergeant Mining and Quarrying Machinery. 
10 PARK PLACEHK, NEW YORK. 


‘Rackarock.’’ | Rock Drilling and Air Compressing 
nico ExpLosive.|IMI A C HINER Y 


It contains no Glycerine or Gun Cotton. dihin OR Geet 
»Cheapest, Best and Strongest. TUNNELS, QUARRIES, MINES, RAILROADS, 


Composed of two ingredients shipped end kept separate | and wherever Ore and Rock are to be Drilled 


eer 240,000 ibs. used in Flood Rock, Hell Gate,N.Y, and Blasted, 


patentee 'R AND DRILL CO; 


RENDROCK "POWDER CO., 23 Park Place, New York. 23 PARK PLACE, NEW YORK. 


Springfield Foundry Company, i Atlas aie Hlevator 
4 


103 Liberty St, SPRINGFIELD, MASS. ¥ c 
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. Unequalled for Economy, 
; y Bk ; Durability and Safety. 
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Will lift the heaviest weight 
with less friction, consumption of 
water, and bending and wear of 
cables than anv other elevator. 
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scene's. KRUPP'S STEEL TIRES .. "==" 


for Every Variety of Service 


THE “ABT” SYSTEM OF RACK-RAILWAY rrindiertges er EER 


Con’ 
FOR 


| ; Of all tizce = ACOMOtI\ g 
St | lj S all interested tn raded eormation of value 
eep Inclines. gp aGiSet pee 

3 — H. K. PORTER & co 
Builders of Light Locomory 
531 Woop Sr., PITTSRI RGH, p 
N. B.—Contractors’ Locomotives kept on hand 


Approved by eminent Rail 


= read Engineers of Europe ° | 
aoe Every Subscriber should have one of 


; , India; Puerto Cabello, Ss ; 
syed tig shart Mountains, Germany: HinalaraMountaina Indie, Porro padelln |QUL Binders to preserve the copies of 
Swi Generoso, Italy, and other places. Now in course of construction on 


tzerland; Mt. 
Pike's Peak, Colo. For full particulars address 


W. HILDENBRAND, C. E., No. | Broadway, New York. ENGINEERING NEWS for future refer 


Send for Illustrated Pampbhiet. 


WM. SELLERS& CO. Incorporated|ence. Price 75 Cents. Postage paid. 


TURNTABLES CARLISLE MFG. CoO., 
LOCOMOTIVES. CARS AND PIVOT BRIDGES. CARS, ENGINES, FROGS & SWITCHE 


High Speed Power Traveling Cranes, Hand & Power Swing Cranes, Car Cranes. CARLISLE. PA. 


IMPROVED MACHINE TOOLS, STEAM HAMMERS, PUNCHING 

AND SHEARING MACHINES, STEAM AND HYDRAULIC RIVETERS. R i FF i N Ww H EEL & oi FOU N D R Y CO. 

INJECTORS ADAPTED TO EVERY CONDITION OF BOILER SERVICE. Car Wheels of all sizes for Steam, Electric, Cable, Horse, Logging an 
R 1 , e a 


Mining 8. Ground and Balanced Wheels for Passenger service a soecial 
PHILADELPHIA PA. Office and Works CHICAGO ILL. 


THE SAFETY CAR HEATING AND LIGHTING COMPAN 


THE HEATING SYSTEM, THE LIGHTING SYSTEM, 


Utilizes any hot water heater without disturbing water supply. Is the Celebrated Pintsch Compressed Oil Gas method. 
Safe, Reliable and Uniform Heat. In use on over 27,000 cars in Europe and America. 


Leaivng the heater always ready for emergencies, The bast, Shennest and only safe light for railroad 
Economical and Quick Circulation. purposes In Brillianc Unsurpassed. 
OFFICH: 160 BROADWA«ay, = ~ Wu toric. 
A. W.SOPER, President. ROBT. ANDREWS, Vice-Prest. J.J. SLOCUM, Secretary. W. R. THOMAS, Treasurer. R. M. DIXON, Mech. Engineer, 


: Robt. Andrews. Sidney Dillon. A. W.Soper. W. CO. Andrews. Spencer Trask. J.G. McCullough. Th Rutter. Wm. Barbour. Wm.P.Shinn. J.J.Slocum. Ed.Lauterbac 
B.M. Dodd, E.R Sibley, Frederick Rabne Sumios O Barion aT 
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2 NEW HALL SIGNA 


An Absolutely Reliable Automatic Electric Railway Signal. 


NEW YORK, NEW HAVEN & HARTFORD R. B. CO. BOSTON & ALBANY R. B. CO. 
2 Signals in tion. | May 30, 1888 1 Signa) in Operatio 
“a te ac oon oe Janetey 1, 1890....... . .. 33 miles of double track overlapping Bloc 
| Signals in operation and in process of erection. 
Block Signals, Interlocking Grade Crossing and Junction Signals, Switch Signals, 


Station Signals, Highway Grade Crossing Signals. 


This Com y is prepared to supply at their own enpenee, and LEASE, their AUTOMATIC ELECTRIC SIGNALS to Railro 


Companies at fixed annual rental fora GUABRANT VICK to be rendered, payment of rental to be dependent upon fulfillmer 
of such guarantees. 


, THE HALL SIGNAL COMPANY 
50 Broadway, N. Y. - - - Western Office: No. 340, The Rookery, Chicago. 


Steel Scrapers, Plows & Wheelbarrows 


OF GREAT STRENGTH AND DURABILITY. 


MANUFACTURED ONLY BY 


on 


, SUILT EXPRESSLY FOR CONTRACTORS. 4 \ 
° 


(MERICAN STEEL SCRAPER CO., | 


SIDNEY, OHIO. 
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| The M& Gnway & Torey ComPANy.— “WME Conway, Pacsivens 
asth Sr & AVR.R PITTSBURGH, PA. 


Agents & Manufacturers For 
“THE: TANNEYHIEN,COMPA 
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“THE SURVIVAL OF TIE FITTEST.” 


VAN-DORSTON CUSHIONED CAR COUPLER. 


(M. C. B. TYPE.) LIGHTEST, STRONGEST AND BEST. 
AUTOMATIC, SELF-OPENING Correspondence Respectfully Solicited. ALSO THE 


AND | : ‘4|VAN DORSTON SINGLE, DOUBLE 
SELF-ADJUSTING. ‘Van Dorston Cashioned Car Coupling) “xp TRIPLE-ACTING'cUSH. 
INSURES SAFETY TO TRAINMEN. Equipment Co., IONED DRAUGHT GEAR. 


-fiv ‘ent. reductio in 

INDEPENDENT DOUBLE-ACTING | QQ, 308 CHESTNUT STREET, |aiccss onthe jmstof the Couplers an 

#RAVITY LOCK. PHILADELPHIA. \Car Bodies, and consequent great econ 

NO SLACK REQUIRED TO E. H. JOHNSTON Pres, | OMY in repairs. Increase in yard room 
UNCOUPLE. |W. M. CARISS, Jr., Sec. and Treas, | —«| of from 12 to 18 cars per 1,000. 


A. C. McEWEN, ‘CHASE COMBINATION CAR SPRING CO., 45 Broadway, N. Y. 


NOVEL 


T 
Wood Worker and Car Builder The Chase Combination Car Spring is 
‘ made of + os Best Crucible aa Steel. J 
very much more elastic, giving an easie 
non thiemiing | and softer — = = woe sar -—- 
wear on rolli stock; also fully one-thi 
The McEwen Dump ng Wagon, lighter in weight, moredurable and is guar 
Dumping, Tunnel, Construction, Mine, an to give satisfaction in every way. 
Plantation, Logging, Hand, Push, and small 
= —— _—« cars of all kinds. H. F. TAINTOR, Pres. C. C. MILLS, Secy 
— 79 Morgan St.,Jersey City, N.J. | WM. R. WEBSTER, Treas. 
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ls Manufactured by RYAN-McDONAL Cco., ey eke, ; 
84 Warehouses, Waterloo. N.Y. Offices: Waterloo, N. Y.; 44 South St., Baltimore, Md.| —mmmei = = oeceuameal Blooms 


Send for Illustrated Catalogue and Prices. All correspondence should be addressed to 
peratio Waterloo office. 


~BWERICAN ROAD MACHINE COMPANY, = “Nine 


oo Manufacturers of Reversible and Non-Reversible Silver Medal awarded the American Champion 

ulsilimeMicad Graders, Wheel Scrapers, Drag Scrapers, Rail- at Paris Exposition in 1889. Buy no Road Grad- 

yer and Township Plows, Street Sweeping Machinery, ers, other than our make, with hand wheel levers, 
counterpoise spring or shifting hind axle, as they 

infringe our patents. suits now pending against 

such infringers. 

BUSSELL THAYER, Chief Engineer, Fairmount Park, Philadelphia, fully indorses the use of this machine. 


WE ONTRACTORS, ATTENTION! 


guarantee the “‘ K & J.” iia le 
, ~*~, 1 Scra 


~ ~<a * PA’ AWorking Trial will Convin:* you 
- . hard- ¥ , of the Superior Merits of the ‘‘ K, & J.” 
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tad Rollers, etc., etc. Write for Catalogues, Testi- 
AZ0, PRonials and price. 
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Se OFFER. 


Contre Hom, of any Railroad 


THE “ABT” SYSTEM OF RACK-RAILWAY 





oN tracto; 
FOR + we ott ene free pent mn 
ec, 
| Ec wer and nd lnatratfone Of Light amet 
s ; Deus abies information“ of ofa 
tee nclines Lh ot milding and not 
: lished elsewhere. Apply to a 

H. K. PORTER «& Co., 
es Builders of Light Loc ‘omotiy 
531 Woop Sr., PITTSRI RGH, p 
N. B.—Contractors’ Locomotives kept on hand 

Approved by eminent Rail 





read Engineersof Europe) Every Subscriber should have one of 


and America. 


Venezuela, o A.; Ivan Mountains, 
Switeorland; M t. Generoso, Italy, and other places. Now in course of aeons on 
Pike's Peak, Golo. For ful full particulars address 


W. HILDENBRAND, C. E., No. | Broadway, New York. ENGINEERING NEWS for future refer 


Send for Tllustratea Pamphiet. 


WM. SELLERS& CO. Incorporated|ence. Price 75 Cents. Postage paid, 
TURN + ABLES 


LOCOMOTIVES. CARS AND PIVOT BRIDGES, 
High Speed Power Traveling Cranes, Hand & Power Swing Cranes, Car cranes, 


* (JMPROVED a TOOLS, STEAM HAMMERS, PUNCHING 
1D SHEARING MACHINES, STEAM AND HYDRAULIC RIVE TERS, 
INJECTORS sine TO EVERY CONDITION OF BOILER SERVICE. e 
PHILADELPHIA PA. = (5 F 
THE SAFETY CAR HEATIN 
THE HEATING SYSTEM, : 


BOSTON & ALBANY R. BR. CO. 


In use at Mountains, _Geemnng; Hinge sot Pe Pepe ae Our Binders to preserve the copies 0} 


Way ae 





- 







Utilizes any hot water heater without disturbing water supply. ee 


Safe, Reliable and Uniform Heat.. 


Leaivng the heater always ready for emergencies, 


Economical and ¢ uick Circulation. 
ICH: 140 BROADWA€A. 
A. W.SOPER, givediak ROBT. ANDREWS, Vice-Prest. J.J-8 
: Robt. Andrews. Sidney Dillon. A. W.Boper. 1 GApirews. eae 
Sibley,. 












An Absolutely Renn 


NEW YORK, NEW HAVEN & HARTFORD BR. BR. CO. 












IS MOND nn, «5 oss goa vegterd USES soces ose 2 Signals in Operation. Me NAR RAR LE ERLE PO 1 Signal in Opers 
SRE 2, GEE. « iSevcbecddeisctevtedecoceonscte 7% t> * x on bn uary 1, 1890.. 33 miles of double anole apeeriapping 2 
rs Signals in operation and in process of 











Block Signals, Interlocking Grade Crossing and Junction Signals, Switch Signals, 
Station Signals, Highway Grade Crossing Signals. 


This Com y is prepared to su at their own ex and LEASE, their prone Tt. ELECTRIC SIGNALS to Railro 
ens at tized anznal rental for AMA NT SERV ICEto Reh be t of rental to be dependent upon fulfillm 


THE HALL SIGNAL COMPANY 
50 Broadway, N. Y. - - -. Western Office: No. 340, The Rookery, Chicago. 


Steel Scrapers, Plows & Wheelbarrows 


OF GREAT STRENGTH AND DURABILITY. 
BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


LMERICAN STEEL SCRAPER CO., 


SIDNEY, OHIO. 
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Agents & Manufacturers For 
~ THE JANNEY:HIEN.COMPANS 
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WMBARNUM. PRESIDENT eae SS NYZ: ee ee co 
LINEROCK,CONN,C— ~~ CA)* LYea- SPitt5HoRGH, Penna. SOr> 
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“THE SURVIVAL OF TILE FIVrEsST.” 


HVan-Doarston CusHioNED CarR COUPLER. 


YPE.) LIGHTEST, STRONGEST AND BEST. 
f WM. R. WEBSTER, Treas. 
BLOOCOMSBUR CARS FOR EXPORT 
ne il seep CONTRACTOR'S ROTARY 
| G4 


rm ING bb deerererrerercerecreecereee 
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Correspondence Respectfully Solicited. ALSO THE 
‘ny|VAN DORSTON SINGLE, DOUBLE 
Val Dorston Cushioned Car Coupling AND TRIPLE-ACTING CUSH- 
Equipment Co., | IONED DRAUGHT GEAR. 


Seventy-five per cent. reduction in 
NO. 308 CHESTNUT STREET, | shocks on the part of the Couplers and 


PHILADELPHIA. |\Car Bodies, and consequent great econ 
E. H. JOHNSTON, Pres, |O™Y in repairs. Increase in yard room 
W, M. CARISS, Jr., Sec. and Treas. \of from 12 to 18 cars per 1,000. 


SHASE COMBINATION CAR SPRING CO., 45 Broadway, N. Y. 


The Chase Combination Car Spring is' 
made of the Best Crucible Cast Steel. 
more 











i 
wear on roe stock; also fully one-thi 
lighter in weight, moredurable and is guar 
anteed to give satisfaction in every way. 
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arehouses, Waterloo. N.Y. Offices: Waterloo, N. Y.; 44 South St., Baltimore, Md. | ° 





ad for Illustrated Catalogue and Prices. All correspondence should be addressed to RIWOS WALD. 
peratia Waterloo office. 
~ BMERICAN ROAD MACHINE COMPANY » Nadeem” 
5 Pennsylvania, U. 8. A. 
vate Manufacturers of Reversible and Non-Reversible Silver Medal awarded the American Champion 


ultiim@iRcad Graders, Wheel Scrapers, Drag Scrapers, Rail- 
Y lad and Township Plows, Street Sweeping Machinery, 

tad Rollers, etc., etc. Write for Catalogues, Testi- 
B20, PRonials and price. 


at Paris Exposition in 1889. Buy no Road Grad- 
ers, other than our make, with hand wheel levers, 
counterpoise spring or shifting hind axle, as they 
infringe our patents. suits now pending against 
such infringers. 

BUSSELL THAYER, Chief Engineer, Fairmount Park, Philadelphia, fully indorses the use of this machine. 


WH ONTRACTORS, ATTENTION! 





We will guarantee the “ K & J.” 

ss Pressed Bowl Wheel Scrapers su- 
perior to any other Wheelers on the 

in both WORKING and 
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THE HARRISBURG PATENT|A COMPETITIVE TRIA| 


DOUBLE ENGINE! «veiing & PORTER 


STEEL STEAM 


ROAD ROLLER|. HARRISBURG 


Steam Road-Roliers 


on Friday, April 4, 
UNEQUALED IN ich resulted in the 
ECONOMY, EprioteNcy |Qverwhelming Defeat 


AND OF THE 


WORKMANSHIP. Harrisburg Roller, 


| the complete confirmation . 
| of the of Col. Culyer, 


RRIS EAM ROLLER, Mr. North and Mr. Noyes, 


Purchased reoently by the city of Z tet ment of Buble Works'ani | 
urch recently by the city of Zanesville, Ohio. after exh i , | men c Works an 
is a victor. Write to us for report of eae The Hepinarg roller ty ee eee a lar the Commissioners of Lincoln 


place it has been entered for contest. Four (4) rollers sold last week. MANUFACTURED BY Park of the Aveling & Porter 
Roller, and the return of the 


FOUNDRY & MACHINE DEPARTMENT, | #errsburg machine-unsold. 


Circulars on Application. HARRISBURC, PA. &@ The Aveling & Porter Steam Road-Roller has taken part in no 
a inemiiaeds a eae —— | other competitive test than the one that took place in Chicago as 
ad reported above; and all statements to the contrary are misileadin 


;ENUINE | Bete, ie 
1S &- MANUFACTURES | PH @] SP HO R-BRO 4a 2a) | and unequivocally faise. The Harrisburg Roller was utterly defeates 
RADE MARK INGOTS, CASTINGS & MANUFACTURES. ‘ and was sent back unsold. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A 
ORICINAL MANUFACTURERS OF PHOSPHOR 


a) ‘im: a = Tro » 
+ BRONZE AND OWNERS 


The First Prize Gold Medal was awarded to Aveling & Porter at the Paris Exposition, gx9, 


Barnard-Castle Wrought-iron Street-Sweeping and Street-Scraping Ma. 
chines, Road-Locomotives, Ete., Ete. 


} 
i 
For prices and particulars apply to 


W. C. OASTLER, Consulting Engineer on Highways, 
43 Exchange Place, New Vork, 


EE 
= | 


STANDARD THERMOMETER CO. 


Electric Indicating and Recording Pressure Gauges. 
Showing at any distance the Steam or Hydraulic Pressure. 
Electric Indicating and Recording Water & Tide Gauges 
Showing at any distance the height of water ix Stand-pipes, Reservoirs, & 


Electric Indicating and Recording Thermometers. 


Dial Thermometers in all sizes for all uses. 
Especially adapted for Boilers, Ovens, Steam and 


Hot Water Pipes. 
PHABODY, MASS. 


New York Office, Rooms 413, 446, 447 Telephone Bldg., 18 Cortlandt St 


No. 8 


SDE RRARTcR V=Ccey —ToLD DOMINION GREOSOTING WORKS [CHICAGO THE. PRESERVNG O,| VANDERBILT & HOPKINS 


GREOSOTING WORKS, | ,.., wore: ve-,cmee se main sx. ee eee Manufactures 
: Yellow pine timber of all dimensions, Railroad Ties 


WORKS: 

Cc ; ling Creoso' 

H.Stanley Goodwinpanth Amboy, N. J. Welerg.Berg ross. Ties and Piling t 15th and Clark Streets, Chicago. $0 eter. Railroad 8 , White and Yellow Pine. 

Lamber, Piling and Ties creosoted with DEAD OIL OF DEAD OIL OF COAL TAR. ER on| Pas 34 N LUMBKK 

COAL TAR timber furnished, Capsctty 460,00 | By process approved and accepted by U. 8. | Will erect works to treat TINS or TIMBER on | bower VS One anal 

tall and Waker Oommentccion ee | Government Engineers. line of any railroad oF allow process to be 190 LIBERTY RT.. NEW YORE 
Omics, Washington St, Jersey City, N.J Orders solicited. worked on royalty. 2 


Hox. WARNER MILLER, President. F. C. PRINDLE, C.E., Eogr. and Supt. ED 
FRANKLIN 8S. CLARK, E.M., Ph.D., Chemist. CHARLES © KE KETCHAM 4&0. 
iT THE 27 & 29 NASSAU ST., NEW YORK, : 
Ts. ype : RAILROAD PRINTERS & STATIONER 

CREOSOTING WORKS. |[Qnaeg eee 
. _ ee BOOKS FOR STATION AND TRAIN USE. 


BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST: 


ESTABLISHED 1864. 


_ The CAROLINA OIL AND CREOSOTE CO. furnishes creosoted piling and lamber of all = ZZ -y|d Sey | PRT. FORWARDED, FRY. RECEIVED, MANIFEST COPYING 
kinds, impregnated with best quality refined heavy wood-creosote oil of their own manufact- a WW Qs VEG, TRAM ONDER, A6., C- 
ure, promeenaL fre? from acids and other soluble and volatile bodies, and umequaled in Pu SG 4 | Paper ano Boos ror 
creosoting efficiency for preservation of wood for all purposes. a UU ry j ENGINEERS AND CONTRACTORS USE. 


4% 
Wy, Ma, 
Y, Wy Wt : BLUE PROCESS, FIELD, QUANTITY, TRACING 
4 TRANSIT, 


Specially Adapted for Bridge Timbers, Ties and Underground Conduits, | ii. “=—— non nyo 

ac . > . WAGES TABLE, 60.46 

Fullest investigation invited. Send for descriptive pamphlet and wood treatment tests. Wisee abel enthenn IN ANY QUANTITY 
Shipments by rail and water to all points, Address S BLANKS AND BOOKS FOR RAILROADS, 


CAROLINA OIL AND CREOSOTE COMPANY, WILMINGTON, W. C., U. 8. A. | ee iia am 


THE EPPiNGER & RUs=+ LiL, ; REFERENCES: 
Roe | .—Gen, Abbott, U. S.A; Na 
| CRBEOSOTING WORKS. | 2erwnsrn dem, ghetto iat 
S First St. and Newtown Creek, Long /siand City. New York Office: 160 Water St. we Y.; & 8. Asserson, C. E., pe a 
ESTABLISHED 1878. GEO. S. VALENTINE, Manager. Bhiledelshte: Sewell Milling Co., Brookly®. 
Timber Creosoted by our improved process. Creosoted Piles and Railroad Ties furnished. For Brid iT ew, York 8 artes 


Our plant consists of four cylinders—two 100 feet long and two 8 feet long—with pumps, der Bridge, Now 
ricks, etc. Capacity, 80,000 feet B. M. per day, Introduced in 1888, and up to date in | York: Central R. R. of N 7 niatance Teh C2 
of Coal Tar is only known uct that will ber for all Purposes, 4p- Fer oe se Bell Tel. Co. 
roved by the “Committee on the ation of American Society of Crvil | Phila.; a 
neers. We use only the best Dead Of] of Coal Tar, which has stood the tests since 1338, | Buffalo; Bell Tel. Co., Rochester, = 
nd is to-day the only known product that has withstood the ravages of marine| For Sewers.—aA. B. Hill. C. E., New Have : 
nd other insects, prevented decay and added strength to timber. For Dry Docks.- J. & J. Yorston, Piclo% 


AGENT FOR THE MACDONALD ELECTRICAL SUBWAY CONDUIT. | N.S, J. E. Simpson & Co., N.Y. 
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THE TRIPP ANTI-FRICTION JOURNAL BEARING, — 


FOR ELECTRIC, CABLE, HORSE OR RAILWAY COACHES 


Iso specially adapted for electric dynamos or shafting where high speed is required. 


nstrated a saving of 30 to 7o in power over ordinary bearings. 
earings for trial and invite correspondence. 
For prices, terms and additional information, address 


Treasurer, SAMUEL A, RANDALL, Superintendent, 
STANNARD & DILLON, Caicago; FAIRBANKS & CO.. St. Louis, Mo.; G.W. 
ork; GREEN & BOULDING. London, Eng.: H. 


ACENTS: oti; JAS. BEGGS & CO.. New 


3. RUSSELL & CO.. Montreal. 


JAS. M. BROWN & CO., 






Vir 





We have dem 
We are prepared to furnish these 


THE TRIPP MANUFACTURING CO., 


180 Summer St., Boston, Mass. 
OFFICERS:—A. A. Fotsom, President, Converse J. SmrrH, Vice President and General Manager JoHn KE. BLAKEMORE 


STORER. Philadelphia; E. V. WHITE, & CO., Norfolk, Va., W. H. MEREDITH 


| PEERLESS COLORS FOR MORTAR. 


GENERAL RAILWAY CONTRACTORS. igaigurest AND MOST DURABLE COLORS MANUFACTURED 


Estimates made on all classes of Engineering Work. 
GENERAL OFFICES : 


Boreel Building, - - - 115 Broadway, 
NEWVT YORE. 


CABLE RAILWAYS. 














Kelly’s Patent 
E. SAXTON, Contractor, beineds 
17 SECURITY BUILDING, KANSAS CITY, MO. 
CABLE RAILWAYS BUILT BY E. SAXTON: Foot Blocks, 
Walnut Streot tinh St. Line, for G. A. R. Co. K City, M 
i Ave. ‘ St, Line, - ALR, be ‘ity, le 
Gront Ave.ena Westport Line, } - a a Guy and 
Holmes Street Line, ** Holmes St. Ry. Co., Kansas City, Mo. 
she Loop Line, 2 REE hee Wembees, D.C a 
Seventh Stree’ ne, ° . R. R. Co., aahington, D. C. Stretchers. 
SOUTHERN RAILWAY CONSTRUCTION CO John Claty, 
CAPITAL, SSO00,000. Manafnetarer and 
Dealer, 
ized fi he ial f iati § ’ yay S 
win utinbplitad hives tantemanhunsahee 
OFFICES: 48 DEY STREET. NEW YORK 
New York, 57 Broadway. Chattanooga, T’n., Richardson Bldg. Louisville, Ky., 327 Fifth St. 
General Office, Chattanooga, Te J. A. FAIRLEIGH. R. D. BETTS. 


nn. 
Gov. John B. Gordon, Georgia, President; Chas. O. Beede, Lynn, Mass., 2d Vice-Prest. ; 
Chas. A. Brooks, New York, 1st Vice-Prest.; Roland O. Cook, Chattanooga, Tenn., Secretary 
and Treasurer. CHAS, E. DANFORTH, New York General Manager. 


FAIRLEIGH & BETTS, 
Civil Engineers. 
Sewer Systeme, Raliweze. Bridges and Bridge 
Locations, Surveys, Est mates, 
ROOM NO. 11, RICHARDSON BLOCK, 
CHATTANOOGA, TENN. 


sctnceesisincttinsinletietindanesstendstedacrc etiam tsitiaibcaniieaij 
J. LELAND FITZGERALD, 
M. Am. Soc. O. E. 
SCHENECTADY, N. Y. 
Surveys, Plans and Estimates for Sewers 
and Water Works for Towns and Villages, 
and Construction Superintended. 


JOHN M. GOODELL, 
108 East 23D STREET, New YoRK. 
Computations of all kinds made or exam- 


ined. Translations of French and German 
technical papers, 7 


E. F. FULLER. 
M. Am. Soe. O. E. 
Civil and Hydraulic Engineer, 
Room 30—11 WALL S8T., N. Y. 
Water-Works, Sewerage. Examinations 
and reports: construction superintended. 


WILLIAM L. SAUNDERS, 


Mem, Am. Soc. C, E., 


Methods of Rock Excavation in Mining, Tunneling 
Quarrying, Submarine Blasting. Estimates of Cos 
and the Allotment of Contracts. 


Secretary AND Encinezr InoEeRsoLi-Serceant 
Rock Dri Co,, 


10 PARK PLACE, NEW YORK. 
L. E, COOLEY, 
Civil Engineer, 
171 La Salle St., CHICAGO, ILL. 
:W and 
Spe Mla etc vee 
Consultations, examinations and reports. Plans, 
estimates and specifications, pervision of work, 
JOHN W. HILL, 
M, Am. Soe, C. E., 
Consuiting and Constructing Engineer, 
For Water-W orks, Sewerage, &c., 
21 & 2GLENN BUILDING, CINCINNATI, 0, 

















os 


NEW BRA GRADER. 
For building Country Roads; will grade 1 mile of road in 3 days, with 6 teams and 3 men, 
at an expense for labor not exceeding 15 cents per In Railway grading, or Ditch building, 
guaranteed capable of plac in embankment 1,000 to 1,500 cubte yards of earth in 10 hours 
cr loading 600 to 800 wagons in same time. 
For catalogue and information, address 


F.C, AUSTIN MANUFACTURING CO., CHICAGO, ILL. 





j 











M. BEATTY & SONS, 


= WELLAND ONTARIO. 
Wc.) DREDGES, 
sega DERRICKS 
STEAM SHOVELS, 


-EOIsTING HNGINGESs,-— 
—HORSE POWER HOISTERS, and STONE DERRICK IRONS. — 
CENTRIFUGAL PUMPS AND OTEEB PLANT FOR CONTRACTORS USE, 










rawings, etc, | 


MANUFACTURED ONLY BY 


SAMUZAL H. FRANOEZ ct CO., 
Paint Manufacturers, Importers, Dealers, and Manufacturers of Painters’ and Bullde: » 
Supplies. Send for Circulars and Catalogues. 


York Avenue, Fourth and Callewhill Streets, Philadelphia, Pa. 


Contractors’ and R. R. Supplies. 





R. FRANK HARTFORD, 
Consulting Engineer, 


For Hydraulic and Sanitary Works. 
Plans, Estimates and 
Work superintended, 


RICHARDSON BLDG,., CHATTANOOGA, TENN, 


H. M. CHANCE, 
Mining Engineer and Geologist. 


Roome 418 & 42) Drexel Building, Philadelphia 


SPECIALTIES:—Reports on Coal, Iron, anu 
Mineral properties, and on the Resources of 
Railway Routes. 

OSBORNE’S WORKING PLANS 
or 
Railway and Highway Structures. 
DIMENSIONS, QUANTITIES AND COST. 
Price $5. 


R. B. OSBORNE & SON, 
302 Walnut St., Philadelphia, Pa. 


MILES TIERNEY, 
CONTRACTOR, 


271 W. SEVENTY-THIRDSTREET, NEW YORK. 


Specifications prepared. 








Water Works and Sewerage a Specialty. 
A TREATISE ON 
Hydraulic and Water Supply Engineering, 


By J. T. FANNING, Consulting Engineer. 


The most complete theoretical and practical treatise 
yet published on these subjects; written by an engi- 
neer of large experience in designing and the construc 
tion of public works, Svo, 675 pager, 200 illustrations 
many new formulas, Price $5.00, For sale by Ener 
NEERING News Pus.isuine Co 





ALBERT R. LEEDS, PH.D., 


Water Analyst. 


Examination of water for city, manufacturing, boile 
and domestie use, Address, 
STEVENS INSTITUTE, 
Hoboken, N. J, 


DONATO CUOZZO, Contractor. 


Italian Laborers sapplied in any part of 
the United States, and work Superintended. 


P. O. Box 420, STAPLETON, N, Y, 
CHESTER B. DAVIS, 
M, Am, Soc, C, E. 
Consulting Civil Engineer 
Spreciattizs : Hydraulic and sanitary work. Plans, 


Specifications and Estimates prepared, and work sup- 
erintended, Correspondence invited, : 


Room 549, “The Rookery,” Chicago, Ill. 
OO ee 
WILSON BROTHERS & CO., 
Civil Engineers -and Architects, 
Drexel Baiiding, Philadelphis, Pa. 
Surveys made for Lines. Plans oes 
ea eigen ater 
Construction of work sttendet to, Exam/‘nations 

made of Railway, Mining and other properties, 


I 
BUREAU OF ENGINEERING, 
Beading, Pa. 

CrviIL, MECHANICAL, STRUCTURAL, ARCHITEC- 
TURAL, ELECTRICAL ENGINEER- 

Ine, Erc. 


Ran OL OR TO LET OT Sb 
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THE FISHER “BRIDGE” JOINT. 


(OF WROUGHT IROW 42ND STEEL.) END VIEW 


N. B. This is not a “suspension’ 
Joint. It isa ‘‘ supported’’ joint with 
double the amount of support given by 
any other through the arched bearer, 
bringing the load upon two ties acting 
together as one directly under the rail 
ends. 


Combined support of two ties acting as one for each Joint and Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,000 !bs.— 
a continuous rail. No holes in web of rail—whole surface of base for support and we No_ break making practic) 
keeping up track reduced to one-half of that with Angie Bars and giving smoother euriace. ° For further information’ sitiees fae law lolate.” Bo “eroenina.” Ho loose oo Tae of 


FISHER RAIL JOINT WORKS, Trenton, N. J, 


PENNSYLVANIA STEEL CO. 


~~ STREL RAILS sae 


ed BI.OOMS, BARS Capacity : 360,000 tons of 
Steel per Year. 


THE gy 
Cheapest, Weight, 


STEEL RAIL FROGS,| Smatest, Qf daly pet 
Strongest, ; ai 
With the Best and the most approved Improvements. core s each frog. 
— “Tr Easiest ‘J 
SPLIT SWITCHES,| . _ MAGNETO ELECTRIC st aca. the, ale y Let 
SWITCH STANDS, "ALARM SIGNALS | Quickest — 5) ae % 


For Orossings and Stations. A oe ad Send an or- 


Fixtures for Stub Switches. | Riectricall rated Semaphore | pee 
mn - -_ ys Ras bat Replacer eS der for 





Operated at any Deswace with Absolute to the public. Es . z ee trial set to 


Asse" NORWOOD CAR REPLACER 0. 


EME New York Sales Ofice, 2 Wail St 109 No. Charles Street, Baltimore, Md. 
WILLIAM C. CODD, PrREsIDENT. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N Y., 


MANUFACTUBERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signals 
Interlocked with Switches, Crossings of Every Description 


LIGHT AND HEAYY CASTINGS AND GENERAL TRACK EQUIPMENT. 


4 aS Anton atie Stand, Showing Pos tio: 
Automatic Stand, Showing Position of Parts “es = , —— of Parts while being Thrown Auto 
while being Thrown by Hand, matically by Train. 
RAMAPO “TO DoD FROG.’’ 


Ramapo Wheel & Foundry Gompany 


MANUFACTURE 


CHILLED IRON CAR WHEELS. Snow’s Rigid Steel-Tired Wheels. 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 


ee Peet Tene BOLTEO-- WITH WROUGHT-IRON PLATES, CAST-IRON CEN- 
Or eee etheeeeceget TRE AND INTERCHANCEABLE HUB. 


Congdon Brake Shoe. Raoul Journal Box. 


OU Lata ae] anoe 


CONGDON BRAKE SHOE CO. » 
aay Saw cghad \ 


matt Ay Atte el lale Aas auD 


; , | BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPCK: 
a e CENTRE AND pant ona RETAINING pac 


Both of these Wheels can pa'no.dties inadayOelinary Machine Shep 
OFFICE AND WORKS, RAMAPO, N. Y 








us to! 


Auto 


CEN- 
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ee ee a ae fe | er ee elm 
£0 WESTINCHOUSE, T. W. WELSH, JGHN CALDWELL, WwW. W. CARD, H. H. WESTINCHOUSE 
ans President. Supt. Treasurer. Secretary. Ceneral Manager. 


THE WESTINGHOUSE AIR BRAKE COMPANY, 


PITT SEeUORGH, PA., VU. S-. A... 


—MANUFACTURERS OF THE— 


WESTINGHOUSE AUTOMATIC BRAKE. 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 20,000 
engines and 195,000 cars. This includes 100,000 freight cars. Orders have been received 
fr 45,000 of the improved quick action brakes since December, 1887. 








Below is a Graphical Illustration ot the Progress Made in the Application of the Automatic Brake to Freight Cars 
since its Inception. 


Year. Wo. Per bear. GRAND TOTAL. 
1881 105 « 105 
1882 1085 , 1190 
1883 4966 =» 6156 
1884 1505] [——< 21207 
1885 ce armmmersmnase ss 31617 
1886 «= - 8046 que 40563 
1887 ee 49844 
ee 77540 
eee 101576 


101576 Freight Cars fitted with th \\ estinghouse Automatic Brake which is more than 10 per cent. of the entire Freigh 
Gr Equipment of the United States. 





The unparalleled excellence of the stops made by the Westinghouse Experimental Train ot 50 Freizht Cars which were ) 
wuipped with the New Gack Action Brake such as this company now supplies upon orders, conclusively demonstrated 
bthe many hundreds of Railway Managers and others who witnessed these tests, that the brake being practically 


multaneous in its action on each car, long trains could be readily handled and brought to a stop in the least possible distange 
« without shock, 


A Brake not Possessing these Advantages cannot Prove Successful. 


When properly fitted with the Automatic Brake and a good brake , equally good results may be had in every 
*) service, as was practically demonstrated at Burlington, Iowa, on the Chicago, Burlington & Quincy R. R. where a train 
P23 old cars fitted with air brakes that had been used in previous'tests and in actual service nearly one year were collected 
‘given several runs over the test course, making stops which actually excelled those made with a:similar train, under the 
ees of the Master Car Builders’ Association calling forth from the Committee of Tests the following which we quote 
mtheir report to the Association ; 

“Making due allowance for the condition of the oldcar train its records seem. to point in the strongest way that the 


at Burlington were not in any sense show tests but what may be expected in every day 
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The American Sewer{ Pipe Company, 


AKRON, Ohio, 
REPRESENTING: STANDARD Send to the General Office 


Buckeye Sewer Pipe Co. 
SALT GLAZED Price Lists, Discounts ang 


Catalogue. 


Geo. P. Sperry. at} I D \ Tt Lasts Forever 


THE BEST ie the CHEAPEST, AGAINST THE WORLD 
NEW ENGLAND PAVING COMPANY. 


(9 Pearl Street, BOSTON, MASS. 


ROAD-MAKERS, PAVERS, DEALERS IN PAVING MATERIAL, 
A. W. HYDE, Pres. and Gen. Manager. F. A. GILBERT, Treasurer, 


AMERICAN BITUMINOUS ROCK. 


A Natural Rock Asphalt forthe Wearing Surface of Streets and Roads. 


This rock has been thoroughly tested by ten years’ use on streets of heavy traffic. 

Unlike other asphalts, natural or artificial, the wearing surface of bituminous rock pavements does not 
polish under traffic and become slippery. Extremes of heat and cold do not affect it unfavorably. Wherever 
employed its uniform character and economy commend its use to engineers and architects. 

Pavements of Bituminous Rock may be [aid and maintained at less cost than other asphalt pavements. 

Bituminous Rock (crushed and ground) supplied to parties preferring to do the work themselves, together 
with all necessary tools and appliances. 

Estimates made and torrespondence invited for work in the New England States. 


ILLINOIS STEEL CO. rime itrloanmste" 


Iron and Steel Merchant Bar, Nails and Rail Fastenings, Light “T” Rails; Steel Blooms, Slabs, Billets and Wire Rods of any required chemical composition ; Iron or Steel 
Car Truck Channels and Steel “I” Beams and Structural Shapes, and Bessemer Steel Rails, from 8 to 100 pounds per yard, 


Rolls for Standard Sections and Shapes always in Stock. Special Sections and Shapes Made to Order, 


This Company owns and operates five Works, namely: NortH Works and Union Works, Chicago, Ili.; Sourn Works, South Chicago, III.; 
JoLrieT Works; MILWAUKEE WoRKS. 


GENERAL OFFICES, Tenth Floor, ‘‘Rookery,’’ Chicago, Ill, NEW YORK OFFICES, 46 Wall St, MILWAUKEE OFFICE, 151 WN. W. Ins. Building. 


Boston & Lockport block Co., | wae Steamed Filter Wells! 


Hil Sewer Pipe Co. 


Robinson Bros. & Co. 


(Successorsto Bagnall & Loud BlockCo,, and the Penfield Block Co. zg 4 3 a be : a , CHEAP, PURE COLD WATER. 


The Wagner Patent Steamed Filters or Underground 
Reservoirs are superior to other systems of water 
su in the following important points: 

f1R YIELD is crystal clear; they are absolutely 
ae free from , aneatennans cheaper; free from — 
=. ; ve no surface exposure or wear, and sie 

B in 2? cold and pure water. 
oston, Mass. Lockport, W. Y. Se ie MES Thirty-nine (39) of these systems have been adopted 
Pt . S b towns, including Texarkana, Ark., 1,0; 
Thi : X . ; Mars Tex., 600,000; Hamilton, Ohio, 3,000: 
is cut shows a view of our Improved| Sas paar CNG Greenleaf, an.. 1,000,000 3 Norton, 600,000 Downs 
: ° ° * s rome ws RAR : Riley, 1,000,000; Memphis, Tenn., 12,000,10; 
Batts Differential Hoist which without ex. SAME: = Diamond Match Co, Wabash, Ind., ‘3,000,000; Mario 


nd.,, , 

ei ar ; Joli . 3,000,000; ‘a Cold Water Co. 

ception is the most compact hoist in the market . Be ~ Ohio. 9,006000. aed igo ant Coie We ‘peatt 
: o : ae , SSwsqs 1,000,000 gallons daily capacity. 

which is often a great advantage when the| ESSm is Lee They are adapted tor Water-Works in Cities, Towns 

. . ° ads y on = ear Mills, 

hoisting has to be done in a contracted space. | Sian PuRnEEEERMIES Se ene cad etka Pontecn amd thoy aiord oa 

iA ~t oa lete Satisfaction, yielding water as pure and crystal: 

ike ascan be obtained the purest of mountaD 


One man only required to lift the load Say Nt Wiaetes ~ springs. 
of any capacity of hoist. a \ reenter a aes pte 
THE NATIONAL WATER SUPPLY CO, 
Commercial Gazette Building, 
CINCINNATI, ONTO. 


FACTORIES AT 


The hand chain will never catch on the 
guard, which is quite an advantage. 


Send us an order for one of these blocks, and 
if not satisfactory in every way, you can re. 


turn it The Cook Well Company. 


OFFICE, 


705 MARKET STREET, ST. LOUIS, M0. 


162 Commercial St., Boston Mass. “Cook's System of Tube Wells.’ 
For Water-Works, Railway Stations, Factories , Breweries, °t¢. 
The practical experience of eighteen years in Well Sinking ia alm 


a 
every State in the Union enables us to determine the best Practical and 
most Economical method of securing the most satisfactory results in pr 
curing a Water Supply. We claim that the tube well materia! manufecre! 
AND LEATHER PRESERVATIVE. ee es nave 


Dixon's Belt Dressing and Leather Preservative saves th tates, ublic Artes 
most wonderful degree, and, as it Completely revents slip arent Sat ee the United 8 We teter the p Fo rdhecamenar yg sec 


and the greatest economy secured. S! tirely used. 
course means additional cost. It will a yon ay = EG pameh, Cake j done aa Siena = ? 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. Deep. Well Pump 
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C, S. CHAMBERLIN, Secretary 
Oo OT AUSEN, Treasurer Henry Bouze, General Saver. 


GreHlIAN ASPHALT Paving Co. 
THE NATURAL SICILIAN ROCK ASPHALT. 


THE MOST jE MOST DURABLE BLE ASPHALT IN THE WORLD, 
Js Now the Standard Asphalt Pave-|/s Becoming the Standard Asphalt 
ment of Europe. Pavement of America, 


LL, Presid 
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JAMES BRAND | Compagnie Generale des ‘Asphalte de 
81 Fulton St., France, Ltd. 


117 QUAI VALMY, PARIS 
NEW YORK, Sole proprietors of the 
P. 0. Box 1098. mines of Seyssel, 
— Ragusa, &c. 
Leon Mato, Con, Eng, 





SOLE AGENT FOR W. H, Deano, Director ; 


BURHAM (ENGLISH PORTLAND,) 
FEWER (GERMAN PORTLAND.) 





Architects and Engineers are requested to specify 
for Seyssel Rock Asphalte, for sidewalks, fireproof 


roofs, water-tight floors, sanitary cellars, etc,; also 


jon = Streets in London, England. Laid on 9 Streets in St. Augustine, Fla. co ‘ompressed Rock Asphalte, for roadways, the work 
and Le Berlin, ee ; M at N. Y. Importer of the following Cements : to be done by 
4 “ “ ontreal, Canad 
a 2 vue SOene “| Josson(Antwerp Portland.) | Keene’ 'sSuperfing.| E. H. WOOTTON, ® Broanway, . Y, 
THE ONLY Used extensively in the | Lafarge French Keene’s Coarse. | General Ag't for the United States & Canada. 





United States for the 
last 14 years 
on Sidewalks, in Brew- 
eries, Dwellings, 
Stables, Abattoirs, etc. 
i 


GENUINE LIMMER 
ASPHALT MASTIC 


for Sidewalks, Floors, 


Roofs, etc. 


rtificial Stone Pavements 
an appro” ed methods. 


er 





for Sidewalks, Floors, etc., constructed accordi 
Office: TIMES BUILDING, NEW YO 





YB STETTIN ts PORTLAND GEMENT |FLQQRS Siustmo Stacie Comare we” 
’ HAS NO SUPERIOR. ROOFS, CARRIAGEWAYS SIDEWALKS 
send for Tests and Pamphlet to LAID WITH 

IAL Erskine W. Fisher, Welles B’d’g., 18 Broadway VAL DE TRAVERS 
- NEW YORK. 
THE PORTLAND CEMENT —ROCK ASPHALTE.— 


Durable, Fireproot and Impervious. 
For estimates and list of Works executed 
apply to 


The Neuchatel Asphalte Co., Ltd. 


265 BROADWAY, NEW YORK. 
ROBERT BUTCHER, Manacer. 


PIPE AND STONE CO. 
SEWER PIPE 
AND VARIOUS STONE GOODS. 
Stockwall’s Patent Pipe Machinery. 
Box 157 PORTLAND, ME. 


DES not 
here ver 


nts 
ogether 


oe “Wf. 
¢ . 
Wdiane G ‘hes AION COCVHE Z. Ming 


jan W OQDichinsone tua tC: Hutchinsen. 


am 
Qiihonun Be “ahd Hing 
Tutti, atm “fille Waichud hati Ohicage; 
Sopesions, 


— bhatt Germano hint lcmenls 
cI Wf 24 Hate Dect 

aS 
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ron, 


or Steel 
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YW) ) 
t a, . Nie Z leans, 
WUcage, 
R. \ Market Ahreet: SOC atendelet Detect. 
derground ne unEEEEEEEEEEEE 
a halt P Blocks and Til 
wainogm  ASPhalt Paving blOCKS an 1 Tues. | 
mn se For Streets, Sidewalks, Gutters, way 
and yield 12X4X51N SXOX2A IN. Stations, Stables, Cellars, Breweries, Areas, 
. ~~ ee oe Ete. 
ted 7 5 - 
nt MATERIALS.—(."ushed Limestone and Trin- 
», 3,000,000; i Asphaltum, subjected to a pressure of 
); Downs, cd ig to the square inch at 250° (Fahr- 
. 12,000,100; 
0; Marion WGT..22 LBS Noiseless, non-absorbent and less costly 
Water o a : than stone or any other durable pavement. 
he ean Waseem Ate Bee 
ies, Towns, 5,000,000 of these blocks and tiles were laid pa Washington , a, Camden, 
- + Mills Trenton, New York, Catcagn. etc. Manufactured by THE HASTINGS PAVEMENT CO., 
‘ord com 4 Pearl St., New York, N. Y.; THE ASPHALT BLOCK CO., cor. Fourth and Walnut Sts., 
nd crystal- Philadelphia, Pa. 
’ mountaid 
4 ee MENT CALVIN Lana 
irticulars, Construction Su 
a ~ GENE 150 Broadway, New Tox ch City. 
“ Tomuins Cove a, , tor Con- 
Y 00, crete and a Newark Co's.” 
Ph ccuhh ie Cement and ~~ aa’ Cin 
Ss Rosendale Hydraulic Cement Brick by tue Hair, Lime, Mortar or, 
oO Paving Blocks, Mar’ le Dust. 
ExIO. “tipped to any part of the United States, in cargo or eephone, Be. 63 John. 
car load lots. Prices on application to Stores; 509 and 5 est Fifteenth Street. 
1R.BRIQHAM, Sec. 18 Coenties Slip, N.Y- 
Se eel 
ee 
Sole of th 
Ys tea PORTLAND CEMENT 
AKRON CEM ENT is superior to any other Portland Cement 
iS MO 9 made. Circular with Testimonials and Tests 
’ ' . (Star Brand) “a sent on application. 
wranted equal to any Hydraulic Cement manu L 8 William St., N. ¥. 
tared in this country. "Bs. ally adapted for CON- me rma nt, U.S ° ° 
e, CRETE and use UNDER WATER, Capacity of gent, U. 5. 
in almos Works 1,500 barrels daily, - 
tical and Orrice, 141 Ere St,, Burrato, N. Y. Lesley & Trinkle 
Its in pro ‘ 
SS, Successors to 
aa CUMBERLAND | Hydranlic Ds: canoe maids 
ckerhof, Burham, 
9 par | CEMENT, | fied 
ian W Bros,, Gibbs, Hanover & 





Sales in the United States, 1,500,000 Barrels, 
Cumberland Hydraulic Cement & Mfg. Co. 
Sales Office 67 William St., New York City. 











Gibb’s 





” ‘Fairm’nt Av, Wharf, Phil. 








POSITIVELY THE BEST. 


Lo 


Gompany 


een ONCRETE, 


Vy. INO out 
, <.\ OF WATER 






. = in 


peiadonna Sueded ery =n 


Unequaled for all purposes for which 





18 s CORTLANDT ST. 








Portland Cement is used. Tests and 





UCKEY 


Testimonials of Engineers, and a 


Useful Pamphlet sent free on appli- 





cation. 


BUCKEYE PORTLAND CEMENT CO., 


BELLEFONTAINE, OHIO. 
Portland Cement. 


it is the most Economical to use, and comparisons are invited with 
other brands. 


Extract of paper read before the Am. Soc. C. E., sent on application. 


Howard Fleming, £npdner, 23 Liberty St., New York. 


& Importer, 
Black Cross and Lagerdorfer Portland. Roman and Keene's Cements. 


CEMENT 


LOUISVILLE CHKHMENT 


The waporcigned is General Agent for the following Standard Brands of Louisville Cement 
Falls Mills (J. Hulme Brand). Black Diamond Mit» (River). 
Speed Mills. Falls tien Queen (City Mills. Acorn Millls. 
Biack Diamond Mills ( ilroad).' #ern Leaf Mills. Eagle Millis. 

This Cement hes been in general tse throughout the West and South since 1830; most of the 
—_ works having been constructed with it. Orders for shipments to any part of the c ountry 
y rail or water, will receive prompt and careful attention. Sales for 1889, 1 3338,464 barrels. 


WESTERN CEMENT ASSOGIATION, 247 W. Main St., Louisville, Ky. 


Utica Hydraulic Cement. 


The undersigned are General Agents for the James Clark and Black Ball Brands ot 
Utica gg ms in general use throughout the West for the past 40 years— ee jally adapted 
for Sewer, Water and Gas Works. Capacity, 2,000 Barrels daily. Used exclusively 
for the past 20 years in the Construction of over 400 miles of Sewers in Chicago, and by 

the several Gas Companies of the same city. Warranted equal to eas cement manu- 
factured in this country. Orders will receive prompt and careful at 


MEACHAM & WRIGHT, Gen’! Ag’ts, 98 Market St., Chicago, Il). 


BOOTH BROTHERS AND HURRICANE ISLE GRANITE CO., 


OF NEW YORK 
Incorporated under the Laws of the State of New York as a full Liability Company. 


ec ti OFFICE, 60 Bank Street, New York. Millstone Point, Niantic, Con 
WM. BOOTS, President, Hurrleate isle, Knox Cs... Me- 
JOHN BOOTH, CONNECTICUT OFFICE, New London. | {ong Cove, Tenants Harbor, Me. 
JOHN DONALDSON. | MAINE OFFICE, W.8.WHITE (Manager), | Sisto Point, St. George, Me. 


Granite Island, Vinal Haven, Me. 
CHAS, 8, FERGUSON | Rockland, Me. | pequoit, Vinai Haven, Me. 


Estimates furnished for all kinds of building work and heavy masonry. Paving Blocks 
in any quantity. 


" STUEBNER & WOODS, 4 Text-Book on Roofs and Bridges. 


Manufacturers of Self-Dumping 
coal, stone, 


Buckets for aes 
ete.; Improved Saeee 
Buckets ior hoisting mud and wet 
sand; Patent > in Dumping 
Buckets, Side and — ae 
as I, ea teed Whechersows 
Love Istaxp Crrx, N.Y. 169 & 170 Turep Sreezt, 

- Send for Circular and Price-List. 


Part I.—STRESSES ON SIMPLE 
TRUSSES. 
By PROF. MANSFIELD MERRIMAN. 





Svo, Cloth, $2.50. 
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ccc _AMMTCAD FPust Meter Conpay 


€sT op 
x) ) 


he Spiga iS MANUFACTURE 


D Se 
Coe “on MTV SS The most durable, accurate and reliable 
Meters known. Unaffected by the greatest 
extremes of heat and cold, or by sand, gravel 
or dirty water, and working under a greater 


range of water pressure than any other 
Meter. 


53,000 
Frost Water Meters In Use. 


The only Meter that received the unqual- 
eee e ified approval of the Meter Testing Commis- 


HS Ls 
a Lata 7 ee 
NEW YORK. AS 


ou 


nieces iF sion of Boston. 


FACTORIES, 82, 84, 86, 88, 90 Lenox St., | BOSTON, 
OFFICE, 74 Equitable Building, } MASS. 


P. 0. Box, 3,659. 


— TEE — 


cco ONION WATER METER CO, 


DEVISED BY 


C. E ESTABLISHED 1868. 
J, HERBERT SHEDD, M. Am. Soc. WORCESTER, MASS., 
Approved by = Boston Meter Testing 


Commission. ——MANUFACTURERS OF— 


FALES & JENKS MACHINE CO ROTLEY: ABP, RECIPROCATING PISTON 
oi WATER METERS. 


SHEDD WATER METER CO, Also Pressure Regulators 


PROVIDENCE, R. I. — a Serene AND NATURAL GAS. 
am Gongs, Chron and other valves for Steam Fitti Patent Bands, Taps and 


THE AMERICAN FILTER Fittings for Water Pipes and General Hydraulic’ Works. 


“Se LEADS THEM ALL IN ECONOMY & EFFICIENCY. 


Purifies water for all purposes with best results at least cost. ptias been placed in a large YOU CAN. OBTAIN PROMPTLY the latest 
number of manufactories for purifying water for ers, in addition aving nm adop' 
for water supplies of ten inna cities during the last year. work on any subject in which you are interested 


PLANS AND HSTIMATHEHS FURNISHED. by addressing ENGINEERING NEWS PUB- 


AMERICAN FILTER CO., 551, 553, 555 “The Rookery,” Chicago, Ill. o MISHING CO., Tribune Building, New York Ci. 
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75000 WATER METER 


MAYI.IRGO IN USE IN OVER SIX HUNDRED (ITIES AND TOWNS. 
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John C Kelley 
President. 
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No. 6 ‘Transit. 


This we consider the Tran- 
sit best adapted for genera 
purposes and railroad work. 


The 4: ins. needle and 
and 6: ins. graduation 
is our standard for 
railway work, and the 
instrument we _ send 
when one is ordered 
without limitation as 
to size or quality. 


Power of telescope, 20 to 24. 

Compound long centres. 

Two outside verniers, reading minutes 
one minutes and one decimals. 


Needle, 44% ins. 
ee aes om 
nt to 
Vertical ical ad inet to telesco' 
Improved attachment to tri 
Screws pack in boxes........ .........0. $185 
With needle 5 ins. 
With graduations 6% ins..... .......... #200 
These instruments are furnished with 
somes Improved Eye Piece, 
Slide Protector. 
o « Tangent. 
“ és Opposing Piece. 
ss Patent Shifting Tripod, 
Weights : 
4%in. needle, without cases............. 14 Ibs, 
5 in. e vs yp SE Se 7 “3 


BOXED, F. 0. B., ABOVE PRICES. 
Established 182U. 


YOUNG & SONS, 


MANUFACTURERS, 
Engineering, Mining and Sur- 


veying Instruments. 
43 N. Seventh St., Philadelphia. 


LLL LD 
oy a 
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L&ESSER -~ 
ee vom Co, 


ufacturers and Importers of 


A, Drawing Vaterals & Surveying Instraments, 


K. & E, Co.°s Superior Swiss Instruments, Ex- 
tra Quality German Instruments, ete. 


Triangles, T-Ggeaves, Scales, Protracto tor Curves, etc., 

etc. Paragon, ces. Universal, Anvil “el Draw- 

ing Tener, © elios = E. T. for Blue Print- 
Frames, e' 

A ee have the most complete stock of these goods, 


\ and all our 8 are warran' logue to vacate 
—— sional people on application. - 


CHARLES H#. BRIGHTLY, 
Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P. & R. R. R. 
PHILADELPHIA, PA. 
Gc. S. WOOLMAN, 


116 FULTON STREET, 


- NEW YORK. 


200 page Catalogue of Engineering In- 
struments and Drawing Materials on ap- 
plication and mention this Journal. 














e 








Established 1870. 


' HELLER & BRIGHTLY, 
Spring Garden and Ridge Avenue Philadelphia, Pa. 


Sree 


CNUTION! 


— 
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ja 
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ATTUNED | cenDE Magy, Without decreasing eof any 
ARE STAMPED WITH NAME DR TRADE MARK. FN am LM in le 
ONE NAO AMD BANA LUM ROLLA RL half. An ord Transit Tele- 

scope magnifies from 10 to 12 di- 


| T.AXTENEDERSSONS PHILADELPHIA ameters ; our new Transit Tele- 
" MANUFACTURER ).> A scope (length 104 inches, shows 
objects erect and not inv 
ifies 25 diameters and wal 
time on a watch dial at 9S3 


feet. am Mining Transit 


wi 
‘These ——— are used by 
oh the U. Government, which, 
Te" since Getoiber last, has ordered 71 
Transits, Levels, etc., and on all State Geological 
Surveys now in progress, od pote all Engineers who 
have work requ eo 
Descriptive and erated 3 Price | List sent post-paid 
oapplicati on, 


W. & L. ©. GURLEY, 


Manufacturers o1 
Oivil Engineers’ 


and Surveyors’ 


INSTRUMENTS, 


Will send our Illustrated 
Price List of new im- 
provements on applica- 


CATALOGUE OW APPLIC 


HERM. PFISTER. 


SUCCESSOR TO 
R, WHITCOMB & ©0., 
MANUFACTURER OF 
Surveying and Engineering 
INSTRUMENTS. 


95 W, 5th St,, Cincinnati, O, 
All kinds of R epairing promptly done 


AT\QN 











Surveyors’ and Engineers’ 
INSTRUMENTS & SUPPLIES. 


Tt. FF. BAD DODDS, 


Si W. 4th St., CINCINNATI, O. 
Established 1853. Send for Catalogue. 


FAUTH & CO,, 


MANUFACTURERS OF 


ENGINEERING INSTRUMENTS. 


Accuracy of graduation, powerful telescope, light- 
ness with great strength, compact construction and 
first-class workmanship are the chief characteristics of 
our instruments, Send for catalogue describing the 
best solar tepnecens sto and Vertical 
ening ere ement in use, 

ASHINGTON, D. C. 


BALL-BENNETT COMPANY, 


succEssoORS TO BALL, BENNETT & CO. (LIMITED). 


Drawing and Surveying Instruments Manufacturers 
Office: 1407 Chestnut St. Factory: Frankford, Philadelphia, Pa 
ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


a we guarantee our instruments superior to any other make on the market and will stand 
e ; 


Cooper's Specifications of 
Iron and Steel Highway Bridges, 25 cents, 


TROY, N. Y. 











LATEST IMPROVED 


Engineering, Surveying, 


AND 


Mining nstroments. 


MANUFACTURED BY 
HEER & SELIC, 
(Successors to L, R, Strassberger) 
192 & 194 Madison St., CHICAGO, Ill, 


Write for IMustrated Catalogue, 
Instruments carefully repaired. 











Cooper's Spectfications of 
Tron and Steel Railroad ee 25 cents 


wove compan nemenpte ene Soe a 


QUEEN & Co. 





a 


PHILADELPHIA. 


RAILROAD 
ENGINEER’s 
PLAIN TRANSIT 





4 
ENGINEER'S 


FULL TRANSIT 





ENGINEER'S LEVEL, 





Telescope, 18 or 20-in, Power, 40 to 50) 
as desired, Improved adjustment to 

ing tripod head, Complete — = 
shade, screw drivers, plumb bob, 
Any of these instruments se nt 
privilege to return if not satisfactory, 


QUEEN & CO., Philadelphia, 
MANUFACTURERS OF 

ENGINEER'S, SURVEYOR’s & DrauGursMan’s Svppiins 

Catalogue on applicatior 


C rive § , 
on ap} vai, wih 





9 PROVINCE COURT, BOSTON, MASS. 

Manufacturers of al! kinds of 
most improved 

Surveying, Engineering and 
Astronomical Instruments 

Large Illustrated Catalogue a 
Manual of their Engineers’ 4 
Surveyors’ Field = Instruments 
ete,, on application. 





GEORGE M. EDDY &€0., 4 


Manufacturers of 


MEASURING TAPES 


Of Cotton, Linen and Steel, 
For ALL PURPOSES. 
351 to 353 Classon Ave., ey 
BROOKLYN, N. Y. 








Civil Engineers’ and Surveyors 


INSTRUMENTS 
and Supplies of all kinds. 
Send for Illustrated © atalogue ue 


Lowest Eastern Prices Guar 
anteed, 


L. MANASSE, 


Importer and Manufacturet, 


88 Madison St., Chicago |! 








IMPROVED 


Engineering and Surveyilé 
INSTRU MENTS. 
L. BECKMAN), 
57 Adams Street, 
TOLEDO, OHIO 
First-class work at reasonable prices 








EER’s 
NSIT 


ICER 


TON, MASS. 
1 kinds of 


ed 


ring and 
ruments 
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veyors 
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Catalogue 
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‘ , 
= SF, 
facturer, 
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ED 
surveying 
iTS. 
TANN, 
reet, 
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prices. 

















CONNECTING BRANCH SLEEVE AND TAPPING APPARATUS, 


NEWARK, N. SC. 


To All Parties Having Contracts to Let. 


THERE IS ABSOLUTELY NO OTHER METHOD KNOWN 
oN EARTH SO QUICK IN ACTION, SO FRUITFUL IN RE- 


SULTS, SO SATISFACTORY TO EVERYBODY in such a case, a 
an advertisement in ENGINEERING NEWS. This journal is bought, read 
thoroughly and then carefully preserved by every manufacturer and dealer in 
watere-works supplies of any note in America. There is scarcely a contractor 
in the land who does not get a look at its pages each week. The hydraulic en- 
gineer Who thinks he can get along without it is so infrequently heard of that 
he ** does not count,’? The chances of any advertisement in this paper ad- 
dressed to any or allof the above classes not being seen and read in every 





ENGINEERING NEWS 

















corner of the North American Continent within a few days after publication 


are infinitesimal. 


Notice to Contractors. 


Sealed proposals will be received at the office AMERICAN RAILROAD BRIDGES. 


of the Mayor of the Village of Marion, O., 
until 12 o'clock, noon, on Friday, the 18th day of 
July, 1890, for constructing 17,300 feet of 18-inch 
t-fall sewer for the Marion (Ohio) sewerage 
system. 

Forms of proposals, copies of specifications, 
plansand profiles on file at the City Clerk's 
office. Each bid must contain the full name 
of every person interested in the bid, and 
shall be accompanied by a sufficient guaranty 
of some disinterested person in the sum of 
$5,000, that if the bid is accepted a contract 
will be entered into, and its performance 
properly secured. 

The prices for labor and material shall be 
separately stated. 

The right is reserved to reject any or all bids. 

Marion, O., June 16, 1890. . 

H. 8. JONES, Cuas. W. LEFFLER, 
City Engineer. Chairman Sewer 
B-4t Committee. 


Notice to Contractors. 


Sealed bids will be received until July 20 
for building 4,000 ft. “‘separate system ” sewer 
in the city of Athens, Ga. 

Also bids for furnishing 1,500 ft. 15-in S, W. 
piping, 2,000 ft. 12-in. S. W. piping, 550 ft. 16-in. 
iron piping. 

Blank proposals, on which bids must be made, 
together with specifications, will be furnished 
on application. 

The right is reserved to reject any or all bids. 





RATRS SARE: 7) ser 
WM.D.GRIFFITH, /Comm'rs. 


2-2t ATHENS, Ga. 


Coals’ Elevated Reservoir System of 
Water-Works and Reservoir Wells, 


Ww. R. COATS, 


Hydraulic & Sanitary Engineer, 
OWOSSO, MICH. 


Special attention given to Public Water Sup- 
bly, Water-Works and Sewer Construction. 

3 YPSILANTI, Mich., May 3, 1890. 
To WHOM IT MAY CONCERN: 

.W. R. Coats, C.E., has just completed the 
Ypsilanti Water-Works, using his Elevated 
Tower System. Asa member of the Board of 
» ater Commissioners | find he has given en- 
lite satisfaction, I have always found the 
“Amates submitted by Mr. Coats to be cor- 
ect. Of six engineers who visited this city to 
report on water supply for the system, five of 
them said take it from the river, and one 
recommended areek two miles from the city 
‘mits. Mr. Coats, in direct tion to the 
opinions above given, loca’ and Sereores 


‘supply of seven million gallons 
part of the city. viie conewaie 
Supply. 





pure water within one-half mile of 
Chmn. Committee on Water 





By THEODORE Cooper, M. Am. Soc. C. E. 


Reprinted from the Transactions of American 
Society of Civil Engineers. 


60 pages, 8vo, cloth; 18 Folding plates; 8 e 
illustrations by Phototype process. Appendix 
giving Abstract of Recent Tests on Kal Size 

ridge Members. Price, $2.00. 





CONTENTS. 
Wooden Brid in America. 
Iron Brid n America. 


Combination Bridges. 

Designing and Pro pttontag. 

Strength of Material and Parts of Skeleton 
Structures. 

Manufacture of Bridges. 

Erecting Bridges. 

—— American Railroad Bridges and 
their Relative Merits. 

Amount and Kind of Bridges on the Rail- 
roads of the United States. 


Appendix. 
List of Folding Plates. 


WOODEN BRIDGES. 


Schuykill Permanent Beitee. 
Highway Bridge over Delaware River at 


n, Pa. 
Highway Bridge over the Hudson River be- 
tween Waterford and Lansingburgh. 


Trenton 

Mohawk B: at Schenectady, N. Y. 

Patent eae? “Colossus” across the 
a Philadelphia. Single arch, 

Bridge over the Delaware at New Hope. 


Town Lattice Truss. 
Howe Truss Bridge. 


TRON BRIDGES. 


Bollman tron Sus: ion Truss B i 
Fink Truss over the Monongahela er. 


Fink Combination Beage. 
Green River Detine i, N, R. R. 
Whipple Trapezo Truss. 

Linville Truss at Steubenville O., 400 ft., 
span of the Ohio River Bridge at Louis- 
v y. 


Blue River Bri J.M.& 1. R. R. 
Lowthorp Truss 


Post’s pegenel Truss Iron Bridge. 
Plate Girders, Several Designs. 
ILLUSTRATIONS, 
Essex- Merrimack 1792. 
> - Bytes, 1810. 2 plates. 
Cairo Bridge, 5 plates. 
FOR SALE BY 
ENGINEERING NEWS PUBLISHING OO. 





ee GG eoltematnen water-works, ete.— 


would like to find with where 
Tree change of fun pan” Ra 
ences, Address 0. » Engineering News, 





REGULAR COVERS. 





Key for opening 


Covers, 


T 


Outside Diameter, Head 9 in. 





IUTCERERECERECrOC EL 






Upper Section. 








Sections forming 5 1-4 inch Valve Box. 






Middle Section. 


BINGHAM & TAYLOR'S 


NEW PATTERN 


Extension Service Boxes 


This box is constructed in two sections, 
which screw together, the lower one in- 
side the upper section, thus forming one 
continuous pipe or box, easily adjusted 
exactly to the height and depth required 
and will remain where set in position up- 
right and firm as though all made in one 
piece. 


No. 6 Oval Base. 


With Non-detachable Covers—a new feature—avoiding the annoyance 
and expense heretofore experienced by covers being lost or stolen. 

The bolt being of brass will not corrode, and is therefore free at all times 
to be opened with the proper key. 


SHUT-OFF BOXES FOR STREET VALVES. 


These are adjustable to length on same principle as the service box de- 
scribed above. They are made sufficiently strong to withstand the wear of 
the heaviest teams passing over them, and therefore are of great advantage 
in paved and improved streets. 

They are constructed in three sections; the base or lower section, which 
covers and protects the dome of the valve, and-has a broad flange extending 
around the bottom of the same, thereby giving it a good foundation to rest 
upon and prevent settling. 

The value of these cast-iron boxes will at once suggest itself to all water- 
works and gas companies which have been subjected to the constant ex. 
pense and annoyance of replacing boxes after a short use, and which have 
become worthless or rotted out, and therefore dangerous to travel over them. 

For any change of street grade or repaving, our Iron Box can be used 
again and readjusted up or down to conform with change of grade. 

We have on hand, and will supply any lengths required, the different 
sizes extending from two to eight feet in length, and suitable for valves up 
to thirty-six inches; the inside diameter of these upright shafts or pipes is 
five inches or seven inches, as required. 

All our Boxes are coated with coal tar inside and outside to pro- 
tect from rust, etc. This box has been thoroughly tested and adopted by 
over 500 Water and Gas Companies, and is acknowledgedtot th 
Best in use. 


BINGHAM & TAYLOR, 


MANUFACTURERS,’ 


 BUFFALO,N. Y. 
Nickel Plate Models Sent Free on Application. 
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BOURBON gh | eee BENSSTLADR FE 
ton tins P| a 


WORKS. BRASS AND IRON 


ee 


=<: | am, Gate Valves 
Hydrant i Se 


BUN GAM ad) WATER, GAS, STEAM ANDO 


Ss TOP 


Vales, |e eee 


a Biug | E. STEBBINS MFG. CO, 
Copper ai Bras Peat eae 


SOOPS — AMS Brass Cocks and Stops for Water-works 


Every Description, Be a4) FINE GROUND KEY WORK A SPECIALTY. 
198. 200. 202. 204 me [ya BRIGHTWOOD P. O., Springfield, Mass. 


E. FRONT ST., | 
CINCINNATI, 0. = 


Bouscaren’s Spectfications of 


Iron and Steel Highway Bridges, 25 cents 


Jenks’ Improved Drinking Fountain, nsramuasuep te, | Bouscaren’s Specifications of 
7 SCHRADER & SON, Iron and Stee! Railroad Bridges, 25 cents 


ANUFACTURERS 
eubmmartins ie 
ND 


a wrsidan, a ae E. HODGE & CO. 


y ‘> Steen m= | Solider STAND PIPES, STEAM BOERS 
EAST BOSTON, = 


BOSTON OFFICE: Room 72, Mason Building, 12 to 2. 


BUY your BOOKS from 


Engineering News Pub. Co, - . 
stiuhpeenen Valves and Fire Hydrants. 


Horses may drink ene EE EEE 
"iii THE SIT ILI WEL tL MEG. Co. 


Beaty F. Jenks, r Nos. 764 e776 Swanson St., Philadelphia, Pa., U.S.A. 
PAWTUCKET, R. I. EXCLUSIVE MANUFACTURERS OF 


ems Blimproved “VINEY” WATER GATES, $34,015 yauys* 
IMPROVED HYDRANTS 
| aed 


WITH 


Pocket (eologist and Mineralogist, 


Or 16 Chapters on Coals, Oils, Ores 
and Other =e Peon! yer * racti- 


wa; REMOVABLE BALL-VALVE, 
By < = noer and hy | Y “i NON-FREEZING Positively 


$1.00. et a Clear of Water 
Anybody s Mr. Smith ‘will said 1 ay, - 
understand that his Tittle book is, as he says, | ‘4 STAND- PIPE. 4 


for * ‘practical people who have time to m 
money.” 


pe ee ej ' When Open. 
ENGINEERING NEWS PUB. CO. he he Gens eee ments for repairs: ws 
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THE LUDLOW VALVE MANUFACTURING CO. tH APY] AN 


MANUFATURERS OF 
MANUFACTURERS OF 


n Valves and Fire Hydrants 
—_— STEAM, GAS AND WATER 











Double and Single Gate a 


VALVES, 


ALSO 


FACTORY AND OFFICE: 


938 to 954 River St., and Check Valves, 5 | R H N 
67 to 83 Vall Ave., Foot Valves E Y D RANTS, 
TROY, NEW YORK, ; end Yard end sail WITH = WITHOUT Per SROaNT VALVE. 
U & A. All Valves and Hydrants furnished with BAB- 





HYDRANTS. 


te SEND FOR CIRCULARS. 


Ph 


DOUBLE ve VALVES 


NON-CORROSIVE WORKING PARTS. 


GENERAL OFFICE AND WOKKS: 


VALVE CO. Indian Orchard, Mass. 


TREASURER'S OFFIC M4 


12 Kilby Street, Boston, Mass. 


CHICACO OFFICE: 24 WEST LAKE ST. 
ALIAWoORK GUARANTEED. 


THE BEAUMONT FIRE HYDRANT 





MANUFACTURERS OF PATENT 











Is etnpie, durable, frost-proof, inexpensive, and in efficiency unap 



































proachable. 

The vaives are of the best gun metal. It has a very superior posi 
tive waste valve. All hydrants are tested to 200 lbs, hydraulic prese- 
ure. 

+r it will deliver a fire stream of larger volume and greater force than 
ETC., ETC., ETC, any other hydrant; a most valuable feature in gravity systems 
Adopted by U. S. Government, State of Hlinois, and many others. 
4 38 

+4 to 3% inches, RECOMMENDED BY NATIONAL ASSOCIATION OF FIRE ENGINEERS, 1888. 

163 A l BANY STREET Extract fem appe ndix to report on bydrant tests, by Selim H, Pea- 
> body, Ph. D., . D., Regent University of Mlinois. 
BOSTON, MASS BEAUMONT. | 6.2 ) Friction loss per cent. in Ibs, per 
Y e 


LUDLOW [gate] . . 25.6 - square inch in hydrants used 
CREGIER [comp. .. .37.8 \ without nozzle, 


Send for Full Report. 

















50 feet of hose 





JAMES FLOWER & BROS,, 











cents RICHARD BEAUMONT, Manufacturer, 
; 30, 32, 34 and 36 Brush Street, Detroit, Mich. KANKAKBESRX, ILL. 
MANUFACTURERS OF JAMES FLOWER’S 
NOISELESS CHECK AND PUMP VALVE, GALVIN 
ATENT LOOSE DISC STOP VALVE. Z 
5 cents For § toni Water or Gas. Also JAMES FLOWER’S PATENT 
ANTI- -FREEZING FIRE HYDRANT, with Loose Frost Case and BRASS & IRON ae 7 , 
—e Patent Positive, Waste. Also DUPLEX VALVE FIRE HY- eee : j 
1882, ‘Said Duplex Valve is to MANUFACTURERS 
, ses ot, aanatenl CONICAL COMPOUND WEDGE GATES 
withou pping flow o 
ILERS GATE Set, ce HYDRANT, 
38 a VALV ES 





SEND; FOR CIRCULARS. 





FOR WATER, STEAM, GAS AND OIL. 








General Office ) 





and Works, f 


Branch —_ 152 & 154 Lake St., 


DETROIT, MICHIGAN. 


cago, Ill. 


hanayta Mie, (|HOL YOKE 


Tamaqua, Pennsylvania. 


i 
wy 
Bi 








, ADAMS’ 





PATENT 


a ‘Improved 


Fire Hydrants 


Ai 


Unexcelled for simplicity of construction, durability and 


low cost of maintenance. 

















yy 7 STOP VALVES 











All wearing surfaces of composition, drips below the 


main and cannot freeze. 


Stones or gravel will not clog it. 


Holyote Hyérant 
[ral “Wars, 


Holyoke, Mass. 








Send for Circulars. 


HILL & McGOVERN, 


+ Dealers in 


Second Hand Hoisting Engines, Pumps and Contractors’ Plants. 


Agents for: Ryan & McDonald Hoisting Engines. Baldwinsville ( ‘entrifugal Pumps, Inger- 
soll Rock Drills, Sotter George & Co.’s Lukens Steel Boilers, and Porter Engines. 


2110 Market St., Philadelphia, Fa. 
Bower-Barff Rustless Iron Process. 


The only magnetic oxide process for rendering all classes of iron work Rustless. For li- 
censes and information apply at the Company’s office, 31 Nassau St., New York. 


F'or Sale. 


® Hoisting Engines— Various Sizes. 

4 Ingersoll Compressors. 

1 Contractor's Locomotive in. gauge. 
58 Contractor's Cars, 30-in. gauge. 








INVESTIGATE the merits of the Re- 
It pays to 
keep pu sted. Many of the lange corpora 
tions have found it profitable to discard 
the old appliances and adopt these safe 
guards. There is always economy ip 
safety. Send for illustrated price list. 


Reliance Cauge Co. 
J. 0. SAXTON, 62 Broadway, New York. | 127 Euclid Ave. Ey ELAND 0. 


SUMNER & COODWIN, 


MANUFACTURERS AND JOBBERS OF 


WROUGHT IRON PIPE, 


STEAM, GAS AND PLUMBING MATERIALS. 


Water Works Supplies a Specialty. 


16 to 21 Oliver St.. BOSTON. 








| 


pages aka 


»+For WATER, GAS, reibitnd and turnpike CULVERTS and SEWERS. 
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ENGINEERS, IRON FOUNDERS AND MACHiNisrs, 
400 Chestnut Street, 


R. D. WOOD & CO.. PHILADELPHIA, PA, 


CONSTRUCTORS OF GAS AND WATER-WORKS 


sommuncrese "CAST IRON PIPE 


Eddy Valves, Lamp Posts, etc. Gas Holders and Gas Machinery. Hydraulic Cranes, Presses, Lifts, etc, Turbines and Water Power Pun, 
MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 


Foundries and Works: | 


MILLVILLE FLORENOE 
ae, Sao va NEW JERSEY. 


a EN IS 
Ea MONEY SAV D van 


DUNHAM Cariea CONTRI 00, 


DEALERS IN 


RAILWAY EQUIPMEN'’. 


CHICAGO, 703-711 Phenix Building. - BOSTON, 131 Devonshire St. 


The meaning of the word advertise, “to make 
known,” explains its importance. Make known what 
you have to sell or what you wish to buy, The bene- 
fits are so far-reaching that you cannot tell where they 
willend, Like the ripples of water caused by a stone, 
they extend far beyond the sight.—Keokuk (Ia. 
Gate City. 


ALUMINUM, $2 PER POUND. 


The Pittsburg Reduction Company, 95 Fifth Ave., eas, Pa., U. S. A., offer commer- 


a od a at the following rates at Pittsbu 
ts of 1,000 a and ever $2 per Ib 

and over, $2.50 pe s 
factured by any ithee process, 


THE ADDYSTON PIPE & STEEL Co. 


Proprietor; of the Business and Works formerly operated by 
CINCINNATI & NEWPORT IRON & PIPE co., Cincinnati, Ohio, 


Matthew Addy, Pres. 
W. P. Anderson, V. P. 


os and over, $2.25 per Ib.; lots of 100 Ibs. 
Meta tal quasantend 


B. F. Haughton, Secretary. 
C. H. Domhoff, Treasurer. 
W. L. Davis, Cont’ing Ag’t. 


WORKS: 
Addyston, 0. 
New port, Ky. 


iBRANCH CASTINGS of all DESCRIPTIONS ; ee CYLIND 


, General MACHINE CASTINGS and FLANGE P 


Specialty: Pipes for caaaeais and Fuel Gas. 


Globe Special Castings 


FOR WATER-WORKS. 
Adopted in 1887 by more than 100 Towns and Cities. 
BUILDERS IRON FOUNDRY, Providence, R. I. 
M. J. DRUMMOND, Salos Agent, 192 Broadway, N. ¥. Olty 


to be equal in quality to the best metal manu- 


CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINCS 


HEAVY SPECIAL MACHINERY, GENERAL CASTINGS 


ee | sige ee CO. 


Ps 


SSAA SS See 
— =~ =- ow 


a 
No 
Convract to fence Railways with Barbed W in oi ig with Gates, tats nea Ci 
‘ence. Materials and construction guaranteed. Send for full particulars. 
WESTERN FENCE COMPANY, 
Room 441 Rookery Baildiig (Adams and La Salle Streets), CHICAQG#, 


(CAMERON ee 


= CT LE> Jk 
SAP AOL OPM puRMEE 


i 
RK a OUTSIDE 
nr VALVE GEAR. 


ADAPTED 


ttle Guard 


H. W. JOHNS’ 


ASBESTOS MATERIALS. 


Asbestos Millboard—Flat weeking, composed wholly of pure Asbestos, and weigh 
20 per cent. less than adulterated Millboard. 
Asbestos —. Rod  aemeaaaaea —The most durable and easily applied. Indestructibie 
by acids or any degree of hea 
Asbestos Cloth; ¢ Gena, Twine and Sewing Twine, Asbestos Building Felts 
and Sheathings. 
Vulcabeston, for electrical plates, rings, washers, sheet packing, accumulator cells, 


H. W. JOHNS MANUFACTURING CO, 


Sole Manaiatattee of H. W. Johns’ Asbestos Steam Apokinge. —, Coverings, Liqué 
‘aints, Roof Paints, Roof Cement, Fire-Proof Paints 


87 MAIDEN olee, NEW YORK. CHICAGO. PHILADELPHIA. easton. LONDON, 


——_——_ 


TRAUTWINE’S POCKET BOOK. 


“Without doubt it has proved itself to be the most useful hand book 
in the language for the engineering profession.” —LZngtneering ané 
Mining Journal, Aug. 25, 1888. 


J oun Witey & Sons, New York. E. & F. N. Spon, London. 


EGYPTIAN IRRIGATION, ins Seigstracatsctetisa erp 
_ wit 
lars of various met hods of of Irrigatio a Drainage, 
full details of ao Coiba 367 owe h * plates an 69 engravings, Ato, dv 
price $15, by Cire 


and 
a & F. N. SPON, Publishers.’ Gortinndt Street, New York. 


CLINTON WIRE CLOTH CO., 
PERFORATED METALS, 


For MINING MACHINERY and ALL OTHER USES. 


wiih sE. CLOTHE. 


Factory: New Yor: Caicaso: 
Clinton, Mass. 76 Beekman St Bost Uourt Bt, 131 Laie 
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Water-Works. 


proposals will be received by the 
ent and Board of Trustees of Imlay City, 
Mich.. yotil 1 P. M., Friday, July 11, 1890, for 
construction of asystem of water-works, 


sealed 


sccording to plans and specifications for tne 
me, Which may be seen at the office of the 

rillage clerk of said village, on and after June 

gor at the office of the engineer, Geo. Cado- 

Morgan, 15 Major Block, Chicago. All 

st be sealed and marked “ Pro- 

for Water-Works,” and must be filed 

with the village clerk of said village on or be- 
fore the time stated. 

Each proposal must be accompanied witha 
clearing house check, made payable to the vil- 
lage treasurer Of said village as a guarantee of 

faith, for the sum of $250, the same to be 
returned when proposal is rejected or accept- 
ed, and a satisfactory bond deposited with the 
poard of trustees. 

The Board of Trustees reserves the right to 
make any additions to or deductions from the 
accepted proposal to the amount of 15 per cent. 
of the same any time before goods are ordered 
or work done on all or any part of the work, 
and still further reserves the right to reject | 
any and all bids. 

(Signed), 


Cuas. 8S. MARSHALL, 


| 
President. 
Committee 
T. B. KEYWORTH, on 
6-It Wm. A. SLEEMAN, / Water- Works. | 
————————————— 


E, E. PALMER, \ 


N tice to Contractors. | 


OrFiIce BOARD oF PUBLIC WORKS, | 
CHATTANOOGA, Tenn., June 26, 1890. 


Sealed proposals, directed 
signed, will be received at this office until 12 
clock, noon, Thursday, July 10, 1890, for 
paving about six (6) miles of streets in this city. 
Bids are invited for paving certain streets 
with either Trinidad sheet asphalt, com- 
pressed asphalt blocks or bricks; and on cer- | 
tain streets for Trinidad sheet asphalt only, 
for granite block pavement only, and for brick | 
pavement only. 

For forms for proposals, specifications, and | 
further information apply or write to the un- 
dersigned. 

The right is reserved to reject any or all | 
bids 

By order of the Board of Public Works. | 
Bit L. G. WALKER, Chairman. | 


| 
(EALED PROPOSALS in triplicate, fer re- | 
) moving and rebuilding of superstructure | 
(L470 ft.) of breakwater at Oswego, N. Y., will 
be received at this office until 12 o’clock noon, 
July 17, 1890, _— then publicly opened. Atten- 


tion is invited to the Acts of a a 
graves Feb. 1885, and Fob 8 . 1887, Vol. 
Xxi1., page, & and Vol. XXIV. pa: Aut, 

Statutes at e. Detailed informatio 


. S. Engineer Office, toon om 
25 2t—28-1t | 


MPROVEMENT OF DELAWARE RIVER: 
U.S. Engineer Office, 1,428 Arch street, Phila- 
delphia, Pa., June 16, 1890. Sealed pro Is in 
duplicate will be received at this office until 
lla. m., Thursday a 17, 1890, and then 
opened, for constructing pile and stone dike 
at Bulkhead Bar. Thee S tention of bidders is 
invited to the Acts of Congress a a Feb. 


%, 1885, — ay 23, 1887, Vol. XX 

and Vol. XXIV., om anew >a eae 
For all information epgly to W. Raymond, 
Major of Engineers, U fH 25-4t 


Highway Contractors. 


The Street Committee of the City of Danbury 
will receive proposals for macadamizing and 
block pavement until July 1, 1890. Specifica- 
tions and etc., furnished on application to tne 

COMMITTEE ON STREETS, 
Danbury, Ct. 


application iM 
N. ¥; 














Sealed proposals for the construction and 
operation of a system of water works on the 
franchise plan, to run for 20 years, city taking 
Shydrants. Bids received until July 13, 1890. 
Address A. M. PARSONS, Chairman, 


Mt Box 159, Somerset, Ky. 


Water-Works Contractors. 
Hughesville Water Company, 


of Hughesville, Pa., are about to build a grav- 
ity water works plant, consisting of a masonry 
tam, about 4% miles of cast-iron main pipe, 


*e..for public use. Contractors are invited 
‘write for plans and specifications and bid 
on the work, the company reserving the 
Tight to reject any or all bids. Address all 
‘mmunications to the President, 

J. K. REsusgt, 
Bit President. 


to the under- | 
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8. E. Nos £, Prest. 


Jno. E. WARE, Secy. and Treas. 


The Anniston Pipe 


R. F. CARTER, Supt. 


Works, 


MANUFACTURERS OF 


CAST IRON WATER AND GAS PIPE, 


ANNISTON, 


ALA. 








Unequaled in Economy, Efficiency, Durability and Cheapness for 


MINING, 
RAILROADS, 
STEAM BOATS, 
COFFER DAMS, 
SEWERS, 


GAS WORKS, 
a, 


U. na re <wanta. loners and Sole Owners. 


PAPER MILLS, 
CHEMICAL WORKS, 


QUARRIES, 


and all kinds of general 
IRRIGATION, 


contractors’ work, fire and 
manufacturing purposes. 


FOUNDATIONS, 

EXCAVATIONS, 
BREWERIES, WELL SINKING, 

HYDRAULIC MINING, SUGAR REFINERIES, BRICK YARDS, 


PULSOMETER STEAM PUMP CO., 


Send for 
Illustrated Catalogue A and 
Price List. 


120 Sierty St» New Yorks 





~ DOUBLE STRENGTH > 
SEWER & CULVERT PIPE. ‘TUNNEL CONTRACTORS 





MO /MOUTH MINING & MEG, CO. 


MONMOUTH, 
ILL. 





To Contractors. 


Sealed proposals will be received at the office 
of the Colt Land Company, No. 148 Ellison St., 
in the City of Paterson, N. J.,on or before 
Thursday, July 10, at 3 o’clock P. M., for the 
removal of Colt’s Hill, in the City of Paterson. 
The hill contains about 275,000 cubic yards of 
sand. 

Specifications can be seen at the office of 
Hilton & Menger, Engineers, No. 209 Main St. 
Paterson, N. J. 26-2 


Watkins, N. Y., Water-Works. 


NOTICE TO CONTRACTORS. 

Sealed proposals will be received by the 
Board of Water and Sewer Commissioners of 
the village of Watkins, N. Y., until 2 o'clock 
P. M. July 23, 1890, at their office, for the mate- 
rial and labor required to construct water 
works in the village of Watkins. Proposals 
must be made upon blank forms furnished by 
the Commissioners, and be accompanied with 
cash, certified check or draft for $100, payable 
to the Treasurer of the Board of Water and 
Sewer Commissioners, as a guarantee for the 
execution of a contract if the proposal shall be 
accepted. The right is reserved to reject any 
and all proposals not considered for the interest 
of the village. Specifications may be had on 
application, or seen at the office of the Com- 
missioners in this village. 

Dated, WaTE1Ns, N. Y., June 23, 1890. 


DANIEL Bee 
oi P. 


HUR 
ae DAVIS, JR. 
H. WAIT. 
WILLIAM N. LOVE. 


Board of Water and Sewer Comrs. 





lt 


To Highway Contractors. 


To all whom it may concern: “‘ Whereas the 
Common Council of the city of Dunkirk, ata 
regul.r meeting thereof, held at the Council 
room in said city on the 17th day of June, 1890 
did resolve to macadamize the roadway in 
that part of Central avenue lying between 
Third street and Fifth street, to the width of 
forty (40) feet, together with the necessary 
eurbing, guttering and crosswalks, and 
whereas said Common Council did at the 
same time and place direct the City Clerk to 
advertise in the city paper and in some gene- 
ral contractors’ paper for bids for the ma- 
terials and labor necessary for the carrying on 
of such improvement.” Now, therefore, take 
notice that any and all persons desiring or will- 
ing to furnish the necessary materials for the 
said improvement and todothe said work are 
hereby invited to make proposal therefor and 
seal them and deliver them to the undersigned, 
at his office in said city; and further take notice 
that any person desiring to bid on said work 
and materials by application tothe expert civil 
engineer George D. Baker, Dunkirk, N. Y., will 
be furnished with Complete Specifications 
showing the work to be done, the materials to be 
furnished and the form and manner in which 
such work must be done and the material used. 
The bids must be delivered to the undersigned 
onor before Tuesday, July 8, 1890, at 7:30 
o'clock Pp. M., at which time such bids will be 
opened and read in public by the Mayor and 
Common Council assémbled. The Common 
Council reserves the right to reject any and all 


Dated, N. ¥.. June 21, 1990. 
eee WARD MADIGAN, 
wit - City Cierk. 


= 
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Salt Lake city Corporation. 


Notice to Contractors. 


Sealed proposals will be 
as below until 12 M 


received addressed 
. July 5, 189), for furnishing 
material and constructing about six miles of 


| brick conduit of two miles of wrought-iron 
pipe line with all necessary earthwork and ap- 
| purtenances. Tobe endorsed “Proposals for 
Conduit and Pipe Construction.” 

Plans can be seen and specifications obtained 
on and after June 24, 1890, at office of City En- 

|gineer, or Room 606, Progress Bailding, Salt 
Lake City. 

Approximate quantities are as follows: 

Earth and rock work 85,000 cubic yards 8. 
| Brick and stone masonry 1ooo| 0 
Wrought iron pipe 12,000 linear feet. 

Bids wlll be received for the whole or por 
tions of the work, and must be made upon 
forms furnished by the undersigned. 

All proporals to be accompanied by satisfac 
tory evidence of the bidder's ability to perform 
the work. 

A certified check for $2,000, made payable to 

| the City Treasurer of Salt Lake City, must also 
accompany each bid, the same to be forfeited 
|tosaid city if the successful bidder fails to 
enter into contract with the city and furnish a 
bond acceptable to and in such an amount as 
|may be required by the City Council thereof 
within three (3) days after the awarding of 
said contract. 

The right is reserved to reject any and all 

| bids. 

Address Board of Water Commissioners, 
City Hall, Salt Lake City 

A. F. DoreEMus, 
M. J. Mack, Commissioners. 
C. L. STEVENSON. 

Per resolution of City Council, June 17, 1890 

2-it 





PROPOSALS 


FROM 


[HE OATARAC?E OONSTRUCTION 
COMPANY 


invites proposals until July 19 from contrac- 


tors for constructing the 


TUNNEL OF 8,000 FEET 


more or less, with cross section about eighteen 


by twenty-nine feet of 


THE NIAGARA FALLS POWER 00M- 
PANY 
at Niagara Falls, N. Y. 
Contractors will be expected to personally 
For 


and information, 


inspect the site before making proposals. 
form of contract, proposal, 


apply, after June 28, 1890, to 


ALBERT H. PORTER, 


Engineer, 


Niagara Falls, N. Y. 





To Tunnel Contractors. 


PITTSBURGH, CINCINNATI & ST. Lov ad 
| RaILway Co., 
Chief Enginee r’s Office, 
PrITTsBuRGH, Pa., June 23, 1890. j 


Sealed proposals will be received until July 
|8 for the widening and arching of a portion of 
| Gould’s Tunnel, on the P., C. & St. L. Ry., 
|}seven miles west of Steubenville. O., em- 
' bracing 16,860 cubic yards of tunnel excava- 
| tion, 2,810 cubic yards stone masonry in foun- 
| dations and side walls, and 5,766 cubic yards of 
| brick masonry in arches. Specifications and 
| plans for the work can be scen at the above- 

named office from this date. 
} M. 
| 26—It 


J. BECKER, 
Chief Engineer. 








To Tunnel Contractors. 


i 

| By September will let about 3,000 yards 
| brick work in tunnel at this place. We wil! 
| furnish all material, and require first-class 
| bond from the sub-contractor. 

McCORMICK & O'MEARA, 

No. 904 Olive St., 
St. Louis, Mo. 


(For other Proposals See Pages XV. and 
XXIL) 





| 
i 
| 
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soo. WANTS. 500% 


Cards of mot more than one-half inch 
will be inserted in this column one 
time for 50 cents. 


THE CHEAPEST ALUMINUM 


As well as the best, is offered to the 
trade by 


THE COWLES 


OF CLEVELAND, 0., 


At $2.00 per pound for the Aluminum con-| 


tained in an alloy with copper, and $1.60 per 
a when alloyed with iron. The same sub- 
ect to analysis. 


Manufacturers of Manganese Bronze, Alu 
minum and White Silver Bronze. 


Heavy Castings a Specialty. 


WANTED.—A few good tunnel men, 
Rk. P. McCORMICK & CO,, Room 30, 904 
Olive street, St, Louis, Mo,, or call at 10 Park 
Place, New York City, 17-10t 


WANTED.—An engineer of 20 years’ practical 
experience on rajlhoads in the North, South and 
West is open to an engagement. Will accept 
position as chief of party on preliminary ur loca- 
tion, or division engineer on construction, Have 
complete set of field instraments. Best of refer- 
ences can be furnished, Will be glad to confer 
with parties desiring the services of an engineer. 
Address T. G, BAYLOR, Charlestown, Jefferson 
County, West Virginia. 23 4t 

WANTED—Work by 4 young man who will 
graduate in civil engineering this month. and 
whose main object is to gain experience. Bridge 
work preferred. At liberty about July 1, 
A, N. O, F., care Engineering News, 24-3t 

WANTED, — An instructor in civil engineering in 

a leading technical school at a salary of $900 per 
annum, Applicants must be graduates of °ST or 
earlier and must submit specimens of drawing and 
lettering on a sheet about 3x Sins. Address Pro- 
fessor C, E,, care ENGINRERING News, 25-2 


WANTED.— Position as draughtsman, experi- 
enced in making working plans and neat tracings 
for blue prints on land surveys and railroad work, 
Address M. C,, care of Engineering News, 25-3t 

W ANTED.— Position as office man and dranghts 
man combined in Division Engineer's office; good 
accountant and neat draughtsman, Address 
ID, C , care of Engineering News, 25-3t 

WANTED.—A competent lady cashier, of four 
years’ experience, desires a position, Will give 
the best of reference from present employer, Ad 
dress LADY CASHIER, Engineering News. 

2 3t 

WANTED — Position (in California preferred) as 
Draftsman by a first-class topographical and gen- 
eral draftsman of twenty years’ experience in U. 
S. Engineers’ Department and other important 
railroad and city offices, Especially proficient in 
topography and lettering, Can furnish the high 
est testimonials as to ability and character, Ad- 
dress ‘‘A,”’ care of Engineering News, 25-8t 


W ANTED,.— Good locating engineer for mountain 
work, topographer and dranghtsman, Alse 
shertly, a good tunnel engineer, All must be men 
of first-class experience for their respective posi- 
tions, Address, stating experience, references and 
salary expected, W. L, M., Engineering News, 

25-3t 

W ANTED.—Index to Volume XVITI., January to 
July, 1887, of Engineering News, for which we will 
pay fifty cents, Engineering News. 25-8t 


WANTED.— Mechanical engineer, A No, 1 de- 
signer, with 15 years’ practical experience in 
building engines, steam pumping and mining 
machinery, wishes to change. Reliable parties in 
need of a superintendent, manager, or chief en- 
gineer address “ENERGY,” care of Engineering 
News, 25-4 

WANTED. — Position on railroad location or con- 
struction, by a young man who has had four years 
yractical experience, Will go anywhere, Address 
{,, Engineering News. 25-3t 


W ANTED.— Graduate civil engineer, with eleven 
years’ experience on surveys and construction o1 
tirst-class railroads, desires responsible position, 
such as locating or division engineer, Have full 
set of instruments At liberty July 1, dest 
references furnished, Address GROVER, Engi- 
neering News, 25— 

y ANTED.—A young man, having experience in 
office and field work, desires position, Can use 
transit, good mathematician, understands office 
work. Address **C. P.,”’ Engineering News. 

; 26-1t 

W ANTED.,— Position as instrument man on rail- 
way location or charge of construction party, Can 
furnish full set of instruments, Experience and 
good reference, Address B,, care of Engineering 
News. 26-1t 


WANTED,.—A graduate engineer is open to 
engagement on survey or ovnstruction work, Is 
competent to take charge, Address ‘* Z,,"’ care 
Engineering News, 26-1t 


WANTED. — Young German mechanical engineer, 
with practical and theoretical knowledge, wants 
nosition as draughtsman or any other suitable 
employment in a steam engine or locomotive 
factory, Address A, KRUG, care Engineering 
News 26-1t 


WANTED.—A competent Engineer and Drafts 
man to make detail shop drawings for iron 
bridge and roof work, None but best men with 
experience need apply. Applications by letter 
only, giving references. ermanent position, 
MILLIKEN BROS,, 55 Liberty St., New York 
City. 26.1 


Address 


Paige, Carey & Co.---D. R. Paige & Co. 
GENERAL CONTRACTORS. 


Estimates made on all classes of Engineering work. 


SEWER PIPE. 


Vitrified and Salt Glazed, 





W. S. DIGKEY CLAY MFG, COMPANY, 


VULCAN IRON WORKS C0. 


BUILDERS, 


TOLEDO, OHIO. 


mugtE: 


‘Aldrich Court, 
Electric Smelting & Aluminum Co., | 


ENGINEERING NEWS 


GENERAL OFFICES: 


WANTED.—Two competent bridge i 
men, Only those conversant with best (ne, 
tice and competent to make comple. 
drawings n apply. State salary wart 

earliest date services available, M’ VER and 

BRIDGE CO,, Mt, Vernon, 0, » VERNON 


WANTED,—To add to office force ;, 
in Chicago, one or two Drafts: 
in Corliss and general engine desig); 
or two Draftsmen experienced mn 
constructions and general machines, — 
C, F,, care Engineering News, ; 


~ Spence ca 
45 Broadway. WANTED. —Real estate engineer, exporjcye 


NEV YORE. 


THE BEST, MADE BY 


KANSAS CITY, MO. 


Oe 
a eve 


Weight Oe 


if a “8 te. 


ee eh vd I 


Cubic Yards per Day. 


«y 


GIANT RAILROAD EXCAVATOR: Weight, 40 tons; Capacity, 2,000 


Manufacturers of DREDGES and EXCAVATORS, MARINE, HOISTING and_ STATION- 
ARY ENGINES, FOUNDRY, ROLLING MILL and DOCK CRANES, a general line of Plain 


and Ornamental BOILER FRONTS and FITTINGS. and General Founders. 


AIR 


COMPRESSORS. 


THE NORWALK IRON 


Circulars sent on application. 


Gro. MOERLEIN, Pres. JNO. Gorrz, JR., Vice-Pres. J. A. EBERHARDT, Sec,-Treas. & Gen, Man. 


THE SOUTHERN GRANITE CO. 


ESTIMATES FOR ARCHITECTURAL, MONUMENTAL AND STREET 


PAVING WORK WILL BE PROMPTLY FURNISHED. 
. 19 and 20 Wiggins Block, | 
OFFICES . CINCINNATI, OHIO. 


TRACE. 
A Manual of Maintenance of Way, | 


BY WM. B. PARSONS, Jr.,C B 


PRICE, $2.00. 


20 Kimball House, 
ATLANTA, GA. 


é 


the laying out and improvement of , 
property, water-works and sewerage, js 5), 
engagement. Address Engineer, ox 397! 
ington, N, Y. . 


WANTED.—Young engineer of a: 
years’ field experience, or five 
graduate, for service in Cuba; must 
working knowledge of transit and 
able to make and plot a limited hydroy 
railway survey; knowledge of Spanis 
mendation, To the right man the pou: 
likely to be permanent, with a good ha; 
promotion, Address. stating age, experi: 
salary expected, “CUBA,” care } 
News, 


WANTED.—An engineer with fittees 
practical experience, wishing to exchange pron 
position for one offering a better field, wi!) cory, 
spond with parties desiring services of a ( jiet } 
gineer thoroughly experienced in railroad suryece 
construction and maintenance, C. ENGINEF) 
care Engineering News, 24 ‘+ 

WANTED.—By 4 capable mechanic with; sy 
plant, a contract or sub-contract of masopr 
Address THOMAS ROBINSON, 12 Cape As; 
Avenue, New London, Conn, 


——— 


ENGRAVING 7 


baal wry “pCEES LOY 
VIN C Shea 
WANTED. 
ABOUT 4,000 BBLS. PORTLAND CEMENT 
to be delivered here after July next. 
Address 
McCORMICK & O'MEARA, 
24-8t St. Louis, Mo, 


Triumph Water Motor 


_This motor has more valu- 
) able features. Greater econ- 
, omy in the use of water. 
Gives a higher  efticiency 
than any other in the world, 
Large or small sizes. 
TRIUMPH WATER Motor 
Co. Dayton, 0. 214t 


For Sale Cheap. 

A quantity of 6,10 and 12-in. cast iron pipe, R 
D. Wood & Co. make, tested to Government 
standard and weights; has been used only to 
convey compressed air and is good as new. Also 
a quantity of wrought-iron pipe 1, 2, 3 and 4 in. 
in good order, besides compressor, boiler, en- 
gine, derricks, 3 Knowles steam pumps, steam 
boiler, one steam shovel and a large amount of 
contractors’ plant. For particulars, price, etc., 
inquire of 

BECKWITH, QUACKENBUSH, & CO., 
2,925 M. St., N. W., Georgetown, D.C 


FROST & ADAMS, 


37 CORNHILL 


Engineers, Surveyors 
BOSTON, MASS. 


AND 
Draughtmen’s Supplies. 


Tapes, Chains, Field 
TEESE RIE SO Books, &c. 

Mail orders promptly attended to. Send for illus- 
trated catalogue. 


FOR SALE. 


One perfect copy of Drinker’s ** Tunne!l- 
ing °? of the edition of 1878. Price $16 and 
express charges to purchaser. Address 


ENGINEERING NEWS. 


Sele mechanised sneer 
The question of how to build up a news 
paper’s circulation is one that interests all 
publishers, whether of city or country 
papers. e advertiser—to whom the 
publisher must look for a large proportion 
of his direct income—has no use for the 
aper which has not solved the problem. 
r. J. F. Mitchell, of the Greenville Ban- 
ner, struck the nail on the head when he 
said, in addressing the Texas Press Asso- 
ciation recently, that to build up and mai- 
tain a good circulation you must build up 
and maintain a good paper. The basis 
build on consists of brains, education, !0- 
dustry, courage, honor, and “a nose for 
news, 


cniciamatnanaetaienmunpemesainiasscaaiaanagiaeaaae™ 
THE COMPANY AN ADV. KEEPS. 


There is acommon-sense saying that “it 
pays to buy the best.” If this rule r 
plies to meng, it applies to a 
vertising space. you are a local 
vertiser, patronize your best local me 
dium, by all means, and do it steadily. io 
you are wooing er a broader market, 
not be induced to use papers and mage 


zines because they are cheap. The | 

circulations are the cheapest in the 008 

run, and your announcements gain & = 

tain ty and standing by appeerns 

for | soney be disreputable adver 
jove or money 

tisers,—Art in Advertising. 
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The Gaskill-Holly Pumping Engine, 
ITS RECORD UNPARALLELED! 
Comparison Challenged with any Other in the World! 


96 OF THESE JUSTLY CELEBRATED ENGINES CONTRACTED FOR IN THE LAST 
TWO YEARS, AVERAGE DAILY CAPACITY OF WHICH IS 3,915,625. 


CONSIDER THE POINTS WHICH DEMONSTRATE IT: 


1. The first Gaskill crank and fly-wheel pumping engine was built and put in | duty, beyond all former precedent; and at Dayton, O., eclipsing 10,000,000 Engines in a 
ervice at Saratoga Springs, N. Y., in 1882, eight years ago. duty of 124,782,157 foot. pounds on a ratio of ten to one evaporation. 


2. Since that time 118 of these engines have been constructed or contracted for, an 9. The capacity of these engines manufactured thus far ranges from 1,000,000 to 
average of about 15 per year. 20,000,000 gallons daily. 


3, DURING LAST YEAR—18899—40 HAVE BEEN BUILT OR CONTRACTED 10. They are in use in Boston, Philadelphia, Chicago, Buffalo Washington, Kan- 
FOR, AVERAGING ONE EVERY NINE DAYS. Average daily capacity, 3,915,000 548 City, Omaha and other large cities in the United States. 


callons ll. The eguregate eget s these engines, constructed or contracted for to date, 

* ae ‘ ‘ is 555,000,000 gallons daily, which, with other types, make a grand total of 356 engines 
4, The duty of the first engine of this type at Saratoga, on contract test, was Pan s. with an averave of 3.025.700 es 

12,900,983 foot-pounds per 100 pounds of coal consumed. and 1,077,150,000 gallons, with an average of 3,025,700 each. 


, 12, In symmetry of proportion, weight, strength, economy, durability, price, com 
5. The average duty of above engine in current service from 1884 to 1889, inclu- parison is challenged vith any other engine manufactured if this or any other 
ye—six years—was 105,910,739 foot pounds from coal actually consumed. country. ' 
6. During the above interval of six years the cost of repairs was less than $100, as 13. An illustrated pam 
certified by officials in charge. full history of the above seaenenteal pumping engine, with full reports of duty tests 
7. Another engine of the same type, of 8,000,000 gallons daily capacity, was con- in detail as made by about thirty mechanical experts, eminent in their profession, 
structed for Saratoga Springs, and tested and accepted in October, 1889. The duty which will soon be ready for delivery and which will be mailed upon application to 
obtained, as reported by Prof. Greene, of Troy, N. Y., was 113,378,479 foot-pounds from all who are interested in, or may have occasion to purchase, pumping engines. The 
coal consumed, and 117,936,698 on an evaporation of ten to one. book demonstrates beyond all dispute that the Gaskill compound crank and fly-wheel 
8. Other engines of the same type, in number about forty, have been tested by pumping engines, manufactured, under patents, by the Holly Mfg. Co., far 
some of the most eminent engineers in the United States, all of them developing high | any other engine manufactured in the world. 


yhlet of about 200 pages is going through the press, giving 


surpass 


Address for Pamphlet or Other Information 


HOLLY MANUFACTURING COMPANY, LOCKPORT, N.Y. 


Porter Mfg. Co.., ines JAS H. HARLOW & CO., MORRIS TASKER & CO asia ‘HOISTING ENGINES 












Of any Power and 






























Style, SINGLE AND 
PHILADELPHIA, PA. DOUBLE CYLIN- 
ENGINEERS UBLE 
Manufacturers and Titty patent friction dru 
ae Th contractors, |i emmes beled, dock 
- P building, pile , 
. val hoisting, uar 
FABER, WATER WORKS é, ge 
STAND-PIPES a Specialty. ge ee dieah 
antah oa «3. , 
BOILERS, Original Surveys Made, and | pi ? Newark, N. J. 
all Material and Labor, fur- |", 23 Bend for catalogue. 
ENGINES AND nished to Completion. | gee qinls patent has bec n 
STONE MANUFACTURERS | 5-4 , Cireuit Court for the 
USHERS LETZKUS = |g U's. Sireult Court for District of XJ. by Judge Nixon. 
CR L | wo ko ; U.S 2 01 ci R.J., 0 e D . 
TAPPING “ec 
Me 
— MACHINE, | S= ; 

Specificati for SS Low Rates to Dealers, Officiais, Gontractors 
pecifications = cil ALL S12 EAND, 
Solicited Tapping Water and Gas Lines under pressure. 3 g ‘ at Bs = 

icited. = " 

om 

hae 

oe eo 

a ea a JipretT 3 Ie 
ES ” . 
CHEERFULLY ~ , Se HENRY A.WARNER, 

GIVEN. Pt AND), OooD = N Ew. HAVEN 0 ALN. 


— 


Wire o» write for Samples. atc. 
BRISTOL’S PATENT 


BUILDERS OF 
‘Ea [RON BRIDGES, [URN- 
vy oh TABLES, STAND PIPES 


a 


PM WATER TOWERS, STEAM 


SYRACUSE, W. Y. 








Stand Pipes, Blast Furnaces, rt 
All kinds of Heavy Castings, Valves, Wrought Iron Pipe and F 


Manufacturers and Contractors W 


my 
RITER & CONLEY,| Pitti coners, vicestors,” 
Hite ROTARY BOILERS, 
MANUFACTURERS AND BUILDERS OF ih a TANKS, STACKS, . 
een READY TO APPLY FINISHED) JOINT 
a Iron Buildings, | (46a 


’ ISTEEL BELT LACING. 


a - SAVES TIME, MONEY AND BELTING. 
©) COMPLETE STEAM PUMP_—~ @& pauickly Applied. Requires no Special Tools. 
1 10 SIZES FROM $7 Te $75, a x of 67 inches Assorted. Prepaid for $1.00, 


ae 


oa 9, 
Boilers, = | SEUSS “Tractors “IN 
OilTanks, TT 

StandPipes, | 4A 
Plate Iron 


Cirders, 


Corrugated Irom | “GX, Pontes, Pres. A. ©. Soren, Vice-Pres. 
and all kinds of C, C. Ames, Seo’y and Treas, 


Heavy |PORTER BOILER MFG.CO. 


Plate Iron Chicago, Ill. 





Samples Free. 
BEd. THE BRISTOL'S MiG. CO., WATERBURY, CONN., 

6 Y a CAT Lae Or 132 Nassau Street, New York City. 

4 ANDUZEN&TIFT | 

Le a 5 m~ | STOW FLEXIBLE SHAFT CO., Limited 


ee 2220 Pennsylvania 
P Avenue, 





BY 


















2 3 Philaéeciphia, Pa. 
£3 LIGHTNING WELL-SINKING cacao 
BUILDERS OF cs MACHINERY MANUFACTURERS. rintnegenteeatyindine 
or 222 ptrraantie settiog, _ Bovctvieg, ye Portable Drilling, Tap- 
w ‘ 33 Wind tila; Pope” Brey elepedias ie ng, Reaming and Ror- 
eee Stand-Pipes a5 Ne Ing Machines.” ivo Tools 
for ’ S nation quality water; mailed, 2: « for Emery Wheels, Grinding 
: The American Well Works, Metal and Wood Polishing, 


Boilers, 


blast Furnaces ny i Cattle Brushing, and Clip- 





a) 
SY 





- 11 & 12 5. Canal 7 

mee (w., han ping, etc. Gen'l European 

Seal Works Tanks, etc,| ie ont 

oar or Works: 

fs . N, GA. Lowe, 

b Rolling Mills Se. Chicago, 111-| MANLY MFG. CO, remover tom Pina. eel 
55 & 56 Water Street, crry OFFICE: Wrought & Cast ron “ings. Gaccsreve. ., Pountney ill 
‘POPs =... 06S ROOMY. | Anristic_AN0’STRUCTURAL Roofs, Cotumns, ete LONDOW,ENG 
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Edict of the Department of Pub- 
lic Works in the State of Para 
Brazil. 


SEWERAGE OF PARA, BRAZIL. 


According to what the law No. 135, of April 
11, of the present year, determines, and by or- 
der of the Citizen Director of this department, 
I make known to be in competition for four 
months’ time, counting from the date of the 
said law, the establishment of a complete line 
of sewerage for the capitel of this State, ac- 
cording to the text: 


Instructions for the concession of a privilege | 


for the establishment of a complete line of sew- 
er ‘e, 
and the following articles: 


COMPETITORS AND PROPOSALS, 


lst. The competitors must have a complete 
knowledge of all the local circumstances, and 
have the necessary resources to begin and to 
finish the works and must give security that 
they will faithfully complete the works. 

" be proposals and all the = that may 
come with them must be sealed, and their sig- 
natures witnessed. 

The competitors will sign their proposals 
with their full names and give their resi- 
dences, 

The proposals must be accompanied by: 

I A proof of the deposit of the amount of 10 
contos de reis in money (about $5,000), or gov- 
ernment bonds; the proposals will not be 
taken into consideration without this proof. 

Il. Documents proving that the competitors 
have the necessary professional knowledge. 

Ill. Tablets of the taxes that must pay every 
6 months at the time of the collections of the 
taxes on buildings, and upon the same circum- 
stances, all the existant buildings and those 
that may be built within the limits of the city 
and suburbs served by the line of sewerage, 
according to its local value, to help to pay the 
expenses of the works, remuneration and 
amortization of the capital employed in the 
works, These taxes will be collected by the 
competent department of the State, together 
with the taxes on buildings on the same ways, 
and delivered after every 6 months to the com- 
pany that may be organized. 

1V. The reductions on said taxes in the case 
of being given to the company the right to im- 
port from abroad free of taxes all the materials 
and tools for the works, 

V. The space of time for presentation of the 
studies and definitive plans of the works, and of 
all details of same that may be required by the 
director of the Municipal Department, by the 
engineer, and also the time to begin and to fin- 
ish the works. 


TECHNICAL CONDITIONS, CONSTRUC- 
TION AND REPAIRS. 


2d. The project and the descriptive memorial 
of the works to be done, that accompany the 
proposals will clearly specify: 

I. The limits of the city and suburbs in which 
the service is to be made. 

II. The principal and secondary canaliza- 
tions and i's ramifications in the public roads, 
with indications of the respective diameters, 
thickners and declivity; also the kind of ma- 
terials, having in view a population twice the 
present one. 

Ill. The canalizations to be constructed in 
the low and high buildings, public or private 
ones, that are already built or that may be 
built, until the works are finished in the limits 
of the city, with identical indications to those 
of No. IL.; deseription of the apparatus to in- 
tercept the gases, of the general collectors to 
the buildings, chimneys of ventilation, their 
collocation, material, etc., and their height 
above the highest top of the building or of the 
meee ones. 

IV. The kind of inodorous water closets, 
water tanks for them, basins, grates, tanks 
for the washing of the conduits, and inter- 
copies syphons, separating apparatus of the 
kitchen’s waters, ventilating chimneys, and 
the other apparatus necessary for the regular 
and “Eee c work of the proposed system. 

V. The stations for the works, their dimen- 
sions and system of construction, localities 
where they will have to be built, their number, 
dimensions and kind of tanks for collecting, 
disinfecting and straining the products from 
the sewerage, kind and force of the engines, 
ways of disinfection, and heights of the open- 
ings of the galleries. 

I, System of public water closets and 
urinals, the ways of working, cleaning and 
ae them. 

Vil, System of washing the general and 
secondary canalizations, and the respective 
furnishing of water. 

VILLI, System of ventilation of the public 
and private canalizations. 

iX. System of joining the sewerage of each 
building to the canalization of the streets. 

X. System of the consolidation of the ground 
for the protection of the conduits, and to avoid 
the abasement of the soil. 

XI. System of canalization when necessary 
to cross a marsh, combined with No. X, 

XII. Indications of the precautions to be 
taken when the canalization has to go under 
walls, buildings, etc. 


GENERAL CONDITION. 


3d. The contractor will extend the line of 
sewerage whenever the government require it 
to new suburbs, or streets outside of the limits 
to which he has agreed, and to do so immedia- 
tely as soon as the corresponding incomes in 
view of the expense calculation organized by 
the company and approved by the Government 
be equivalent to 7% per year on the expenses. 

4th. The services of the sewerages in the 
public and religious establishments that are 
supported or auxiliated by the Government 
shall be done free of a 

5th. In the number of the works required by 
the proposed system, and that the contractor 
or company will have to do at his own expen- 
ses, are also included the next ones: 

1. All the canalizations inside of the build- 
ings for the sewerage of water closets, dirty 
and rain water, of y and places, 
and also the furnishing of a water closet (of 
the kind adopted by the government) in each 
floor of the buildings, with the respective 


according to the technical principles | 
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water tank, anda grate with syphon to each 
ard, a chimney of ventilation, and the appara- 
| for the interception of the gen- 
eral canalizations to those of the residences; 
all the owners of buildings wishing other 
| canalizations and apparatus will have te pay 
| for the value of the material and work done, by 
= that will be approved by the govern- 
ment. 
| If. The complete furnishing and placing of 
| the yore water closets and urinals, 
| III, The construction of water tanks, for the 
| washing of the canalizations and galleries, ac- 
a to the kind and dimensions a 5 
' IV. The furnishing and placement of the 
water closets and syphon on the called 
“estalgen” (a place where are builded several 
smal! houses to rent to poor families) for each 
group or fraction of five houses. 
6th. The government of the state will give 
as much as 50 years privilege to the company 
| that may be organized, and guarantees to pay 
the interest of 6% per year calculated on the 
capital fixed; it will be agreed on the final con- 
| tract, upon the amortization of the total in- 
comes, and the way the interest is to be paid, 


etc, 
7th. At the end of the privilege time, all the 
construction will belong to the Municipal De- 
partment of the capital of the State without 
any indemnity; the contractor having the 
reference to the ee of the service should 
t not suit the Municipal Department to do so 
itself. provided he pay back all the amounts 
that the government may have spent on the 
works and guarantee of interest. 
8th. To the contractor the government of the 
State will give the rights of disappropiation, ac- 
cording to the laws, for the grounds, buildin, 
properties, etc., etc., that may be necessary for 
the contracted works. 
9th. The government of the S.ate will obtain 
in favor of the company exemption of customs 
duties, but without assuming any responsi- 
bility, for the importation of materials, tools, 
machines, coal, chemical eae and appara- 
tus necessary for the works. 
10th. The contractor or company will place 
into the hands of the Treasurer of the State on 
the beginning of each quarter the amount of 
money that will be with the govern- 
ment for the paying of the fiscalization of the 
contract. 
llth. The contractor who may get the prefer- 
ence will bave to sign the contract within 30 
days from the date that his preference is pub- 
lished in the newspaper in charge of the 
government publications, under the penalty of 
losing his rights. 
Palace of the Government of the Confeder- 
ate State of Par4, April 11, 1890, Second of 
the Republic. 


JUSTO LEITE CHERMONT. 


On September 6, at 11 a. M., in the parlor of 
the government palace of this state, the com- 
mission will examine the proposals. 

All persons residing in France, England, Por- 
tugal, United States of North America, and 
other places where this may be published, as 
well as those residing in the different States of 
the Brazilian Republic,may present themselves 
as competitors and be present or be repre- 


sented by some one legally authorized to do so, ! 


on the day and hour appointed to show the 
proposals, ing them on the clauses of the 
present instructions. 

Municipal Department Building of the State 


of Para, May 6, 1890. 
OLYMPIO ANTONIO VAZ DE LIMA, 
Secretar y. 


Sioux City Water-Works. 


Sealed proposals will be received by L. H. 


Drumm until Tuesday, July 8, at 5 o'clock P. | 


M., for furnishing, laying and completing 
water mains. The following are the approxi- 
mate quantities: 13,345 ft. of 8-in. cast iron 
pipe, 42 lbs. per ft.; 10,540 ft. of 6-in., 33 lbs. per 
ft.; 3,086 ft. 4-in., 22 Ibs. per ft.; about 22,226 
Ibs. special casting, 29double valves, Mathews 
fire hydrants, 10 8-in. Ludlow valves, 8 6-in. and 
5 4-in. All bids must be accompanied by a 
bond in penal sum not less than 40 per cent. of 
the amount bid, conditioned that if the bid be 
accepted the party making will enter into a 
contract with the city of Sioux City and faith- 
fully perform all the conditions of contract. 
The right is reserved to reject any or all bids. 
(Signed) L. H. DRUMM, 
Chairman Water Committee, 
No. 1411 Geneva St., 


25-2t Sioux City, Ia. 


Proposals for Waterworks. 


Sealed proposals addressed to the City Clerk 
will be received by the city of Galesburg, II1., 
until 5 o’clock Pp. M., July 8, 1890, for furnishing 
materials and labor,and doing the work re- 
quired to build a system of waterworks in and 
for said city. Proposals will be received for 
the whole or the separate portions of the work, 
and the plans and specifications may be seen 
at the office of the City Clerk, or at the office of 
the Engineer in Chicago, after June 24. 

Accompanying each proposal must be a certi- 
fied check payable to the city of Galesburg, 
Ill., or its equivalent, for $500, asa guarantee 
that the bidder will enter into and execute the 
contract awarded him, and which deposit will 
be forfeited if he fails so to do. 

The right is reserved to reject any or all bids. 

By order of the City Council. 


JOHN C. STEVENS, 
City Clerk. 


CHESTER B. DAVIS, Engineer, 449 Rookery 
Building, Chicago, Ill. 25-2t 


———————————— 


ROBERT POOLE & SON Co, 


SHAFTING, PULLEYS AND HANGERs, 
THE POOLE & SON, LEFFEL TURBINE WATER-WHEEL. 


Superior 
Machine 


Steam Engines and Bollers,—Driving Plant for Cable Railways, 


Machinery for Flour Mills, Grain Elevators, White Lead Works, 
Fertilizer Factories and Dredging Machines. 


BALTIMORE, MD. 
| COBRESPONDENCE SOLICITED. SPECIAL FACILITIES FOR HEAVY WORK, 


OTIS & CHAPMAN, 
STANDARD GRAVEL AND HARD PAN 


EXCAVATOR, 


MANUFACTURED EXCLUSIVELY BY 


> John Souther & Co, 


BOSTON. 
Earth displaced at ONE-QU \R- 
TER LESS EXPENSE 
than by any other 
machine. 


| To Whom tt May Concern: ; 
I hereby cortaay that Ihave used the Otis patent improved Steam Excavators the pas 
twenty years, in all kinds of earth excavation, and believe it to be the best dry land excavator 
| in use, and the only one that will work successfully in hard pan material. I have excava ed 
and put into vars five million yards under one contract for making land in Boston; with two 
these machines I loaded from seventy to eighty thousand yards per mont ©. MUNSON 


Hicksville Water-Works. 


Notice to Coatractors. 


the Trustees may elect after receiving propos 
als for same, and the right to reject any or all 
bids is also hereby reserved. 


T. C. KiInMONT, Pres, | 
W. D. WILSON. 
F. N. Horton, | 


J. D. Cook, Toledo, O., Consulting Engineer 
HICKSVILLE, Ohio, June 16, 1890. 26-3 


To Water-Works Contractors. 


Trustees 


Sealed proposals will be received by the 
Trustees of Water Works of Hicksville, Defi- 
ance County, Ohio, at their office in said city, 
until 12 o’clock noon of Wednesday, the 
16th day of July, 1890, for furnishing materials 
and constructing Water Works in and for said 
city, approximately as follows: 

The furnishing of 1,170 lineal feet (35.9 tons) 
of 10-inch pipe, 960 lineal feet of 8-inch pipe 
(24 tons), 7,050 lineal feet (116.5 tons) of 6-inch 
pipe, 13,980 lineal feet (160.8 tons) of 4-inch pipe; 
also, the furnishing of, approximately, 5 tons o¢ 
special castings; also, 1 10-inch valve, 1 8-inch 
valve. 11 6-inch and 17 4-inch valves; also, 30 
valve-boxes and covers; also, 35 fire hydrants; s - UIT (excepting 
also, the furnishing of all other materials, tools — ee eee eeante in working 
and labor, and laying said pipe and setting | order. ee 
said valves and hydrants; alse, the sinking, etn foBewing ore the — — 
tubing and completing of four or more supply | (qa) 57,500 cu. yds. embankment. 
wells; also, the furnishing and erecting of two b) 500 cu. yds. cinders. 
pumping engines, each with a capacity to 9 50 cu. Se 
pump 1,000,000 gallons of water per 24 hours. e) 330 cu. yds. rough rock. 

Bids will also be received for two pumping en-} (/) 330 cu. yds. pencamees. 

gines of lesser capacity, the Trustees reserv- if ao bo Sotek Gumdenry. 

ing the right to accept either, all as set forth| (i) 31,700 : i, granitoid. 

in specifications; also two return tubular steel n. ft. n. pipe. _¥ 
boilers and fixtures, each approximately 54 i 3 ox a ae ee. , — Z q 

inches diameter and 12 feet long; also, one} (m) 1 ite oil for 7) 

building, to be sub-divided into an engine room es furnis ~ 

approximately 20 by 20 and a ‘oiler room 20 by ft. B. M. lumber in place. 

32 feet in plan. i forme fr 
|_ Bids will be received in any aggregate or de- | nishec ehste Board ot Pa all proposals js ex 
tail, at the option of bidders. pressly reserved. E " 

Detailed drawings will be ready for the ex-|' Plans may be seen and_ specifications - i 
amination of bidders on or before July 10, from | forms of contract may be obtained upon 8p 
and after which date, also, specifications, 
forms of proposal and forms of contract will be 
furnished. 

The right is reserved to increase or diminish 
any of the above quantities or dimensions as 


OEFICE OF THE PRESIDENT OF THE | 
Boakp OF PUBLIC IMPROVEMENTS, 
St. Louts, June 23, 1890. 


Sealed proposals for the public work herein 
after mentioned will be received at the office 
of the Board of Public Improvements, until !? 
m. of the 8th day of July, 1890, at which hour 
they will be publicly opened and read, viz: 

Letting No. 3,111. For making the required 
excavation and embankment and building “ec: 





cation at the office of the Water Commission 

er. Room 27, City ea. 

By order of the Board, GEO. BURNET. 
Presideat. 


Attest: 
EMORY 8. FOSTER, 
Secretary. 
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THE SIMMERLY DERRICK. 


This is a revolving Derrick which makes a perfect circuit from 
either right or left. It can be worked from a lighter or steamer 
same as on solid ground. It is adapted for the hoisting of stone, 
iron ore, coal, or any material, and can be used with or without 
the buc ket. C apacity in one lift ranges from one to five tons. 


Further particulars on application to 
SIMMERLY DERRICK CO,, 
101 CENTER ST., CLEVELAND, OHIO. 


JAS. H. BLESSING, Prest. JOHN K. HOWE, Secy & Treas, 


Osgood Dredge Company, 


37 State St, ALBANY, N. Y, 


JAS. CLARK, Vice-Prest. 


Dredges, 
Ditching Machines, 
Derrick Cars, 


Excavators. 


INDUSTRIAL WORKS, 


BAY CITY, MICH. 


* = DRL EDGE % 


THE MARION STEAM SHOVEL Co, 


MANUFACTURERS OF 
BARNHART’S STEAM SHOVELS, 
Wrecking Cars, Dredges, Ballroad Ditchers, and Ballast Unloader, 


All of our Machines guaranteed to give entire satisfaction, otherwise may be ret urned® 
our expense. <at 


For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel Co, 


MARION, 0. 
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AIRES for Hiaioting ond Pile Driving. 


STEEL BOILERS, ROCK CRUSHERS, WIRE CABLE, 
WORTHINCTON STEAM PUMPS, Etc. We Carry Large Stocks. 


NGLISH, MORSE & G0, xansas cry, mo. 
ie LIDGERWOOD MFG. CO. 


MANUFACTURERS 0 


HOISTING ENGINES | 


For Engineering and Railroad Purposes, 


THREE HUNDRED STYLES AND SIZES 


Over 6,000 Engines in Use. 


96 Liberty St., New York. 
34-36 West Monroe St., 
Chicago, Fil. 

197 to 203 Congress St., 
Boston. 


upgeRwooD )=AATLAS ENCINES. 


HoIstiNg ENEINES  y yousuron, 201-203 came Stet 


BosTon, MASS. 
STONE CRUSHERS, ROCK DRILLS, WIRE ROPE, Etc 


a 
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STARE VICTOR EXCAVATOR.— 


We are now prepared to show, by unrefutable proofs, that our excavators are way (a long ways) abesd of 
all our competitors, It received the highest premium, in the face of the powerful opposition of two rings who 


conspired to beat us, 
It is now admitted by sll - 


’ have used the difterent aps 
Excavators that the Victor 
best one on the market, it is 
the most powerful, quickest 
working, most durable, best 
ned, easiest handled, 
est parts, "least likely to get oat 


Cranes, Dredges, Wrecking Cars, Stim Shovels, Pile Driv- 


ers, Turn Tables, Transfer Tables, Hoistin~ 
Sawin ~ Machinerr’, Freight Conveyors and Elevators. 


New York Agency, OFFUTT & CO., cor. Church and Rector Streets. 


y; a a 3 to lo 
cong ove Se It ha Toaded on to at cara epee vr animes tue pet 
terial that can be dug by any other Excavator and more of it, for [lastrated Catalozae, 


.TOLEDO FOUNDRY ““ MACHINE CO.. TOLEDO, O- 
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THE THOMSON-HOUSTON ELECTRIC CO. 


MANUFACTURER OF 


DYNAMOS, LAMPS AND STATION FITTINGS 


FOR A 


COMPLETE SYSTEM OF ARC LIGHTING 


cENTRAL STATIONS 


AND 


ISOLATED PLANTS. 


The best proof of the quality of the apparatus is the fact that the system is used in 575 CENTRAL 
STATIONS, in which 


St ™ UY 


70,000 ARC LAMPS ARE IN DAILY OPERATION. 


Fifty-two per cent. of the all Arc Lamps used by Gas Companies, and 25 per cent. of all the Arc 
Lamps used in the United States are of Thomson-Houston Manufacture. 


THE THOMSON-HOUSTON ELECTRIC Co. 


620 ATLANTIC AVE., BOSTON, MASS. 148 MICHIGAN AVE., CHICAGO, ILL. 
WALL AND LOYD STREETS, ATLANTA, GA. 403-405 SIBLEY ST., ST. PAUL, MINN. 





WHY DO YOU CONTINUE TO USE COAL? 








The Aerated Fue! Company’s System 
mr Arrarée Fut Cos Sys7T4™ 


4s "appease yo oenea aut poacas” It is better, cheaper and safer for Welding, Tempering, 
Brazing, &¢. Nothing but air and crude oil used, No 
steam jet, This is the only system endorsed by insurance 
companies. All the oil is below the fires—see cut—In use 
over two years and can be shown in hundreds of places among 
which are: St, Louis Shovel Co.; Ashtabula Tool Works; 
U.S. Cartridge Co.; Black Diamond File Works; John A, 
Roebling’s Sons Co; Dominion Bridge Co.; Fayette R, 
Plumbs; La Chapelle Glass Works and Ottawa Flint Glass 
Works, 
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This System is not an Experiment! 
10 to 75 per cent, saved in Fuel; 20 per cent. in increased 
quantity of work; 10 per cent, in improved quality; 25 per 
cent, in labor, 





Learn what users think of our system by writing to 


AERATED FUEL CO., Springfield, Mass. 


GILBERT & BARKER MFG. CO., Gen’l Agents for U. 8., 
Springfield, New York and Boston, 
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ARE REPRESENTED BY 

W. 8. COLLINS, 171 Broadway ~suite 24), New York; ALDEN Sreanx’s Sons&Co., 
3 Central Wharf, Boston; WILtiaM Pickerr, Son & Co., 170 Lake 8t., Chieago. 
C. 8. Barrows, 46 Wade Building, Cleveland, 0.; Michigan and Indians. 
CuiLi0Nn Jones, Gananoque, Ont,; Geo, H, Surru, Los Angeles, California. 


Street, 
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NEW AND COMPLETE SYSTEMS FOR HANDLING OF MATERIALS 


Cable Tramway System. 


Suspen Beam Tramway System. . 

Bridge Tramway System. 

Shed Tramway System. 

Warehouse Tramway System. 

Sewer Machine Tramway System. 

Continuous Elevated Tramway System 
The Fayette-Brown Patent Automatic Furnace Hoist. 


¥ oe oe - , The accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated from 
Py aA —— > , d trenches, sewers, etc. 
Fe fot it “The Brown Hoisting and Conveying Machine Co. 
Cleveland, Ohio, U. S. A. 


Manufacturers and Sole Proprictors of the Patents, Applications and Designs under which the 
Brown Hoisting and Conveying Apparates and the various Tramways for it are built, 
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THE PHENIX BRIDGE COMPANY |BOSTON. BRIDGE WORKs 


Offices: 410 Walnut St., Phila.; 49 William St., New York; Pheenixville, e 
ENGINEERS AND BUILDERS OF 


Bridges, Viaducts, Roofs, Turn-Tables, Elevated Railroads, 


OCEAN PIERS, and all Structures of [ron and Steel. 


All work done on the premises—from ore to finished bridge. 


Capacity of Bridge Works, 40,000 Tons per Annum. 


TMU S NWI 2 NT 
oTA AK ZED RDA ZT BAB KL os 


oe aise 
ee PO ser tnep er ETP TET a 
: aticeaiieat Sas sienna cteaiae 


The attention of officers of Railway Companies is called to our illustrated “ i a. De- DESIGNERS AND BULLDERS OF 
signs,” showing the various styles of Iron and Steel Railway Bridges, Viaducts, etc.. that we 


have constructed and are prepared to construct. and containing our “ Standard Specifications, Railroad Bridges and Heavy Wrought Iron Structural Work 


which we will mail to any person requiring such structures. 
Estimates and special designs will be furnished on application. OF EVERY DESCRIPTION. 


DAVID REEVES, Pres ADOLPHUS BONZANO, Vice-Pres, and Chief Eng. wo. H.| SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY, 


BURR, Engr. of Construction. WM. H. REEVES, Gen. Supt. FRANK T. DAVIS, Treas. Works on Grand Junction Railroad. Annual Capacity 10,000Tons., 


SOOYSMITH & COMPANY, 


(INCORPORATED) 


CONTRACTING ENGINEERS, 


Design and Build in any part of the country. 


BRIOCE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS, 
MARINE PIERS, DOCKS, LICHTHOUSES, 


AND ALL KINDS OF ENGINEERING CONSTRUCTIONS. 


THERE FREEZING METHOD 


now in use by us, and for which we control the American Patents, makes the 
construction of subaqueous tunnels, deep foundations, shafts, etc., practicable in 
soft or water bearing ground, and to [ie hitherto unattainable 


Main Office, No. 2 NASSAU. ‘STREET, NEW YORK. 


FOR DESIGNERS & BUILDERS OF 


Highway and Railroad Bridges, Wrought Iron & Steel ee 


Sub and Superstructure, 


MARINE PIERS, ial BRIDCES. 


Screw Pile Foundation, Pile chee lief ee Both permanent and draw spans; also 
Driving, Contractors for Rail- 3 ¢ Mage Tes Elevated Railroads, Iron Viaducts, 
roads and Public Works. *o. C ROPOROO 2 eae Piers, Turn Tables, Plate Girders, Koofs, 


i cs 6 OSORNO SORE Tanks & General Iron Work for Build: 
Enaigne Gnd Eetiagees Sree Wise ings; al-o Continuous Riveted Wrought 


Office: 42 Market St. as: g 5 } Iron Pipe with Expansion Joint. 


= CAPACITY OF WORKS 
SAN FRANCISCO, GAL. y . gwen TOMS PER DAY. 


McMULL 
w ALTE ROTA NEY Gesretary. : JOHN F. ALDEN, Proprietor, 


GEO. W. CATT, Chief Engineer. . & 
CORRESPONDENCE SOLICITED. ees 
R. S. SHAILER. C. R. SCHNIGLAU 


L.M. Pitkin, Prest. F.L.Chamberlin, Secy. H.P.Hepbuarn, Eng. & Gen. Agt. C.F.Lewis, Eng. of Con. 


The Variety Iron Works Co, |SCHAILER & SCHNIGLAU, 


G Comminent ENGINEERS AND CONTRACTORS Pesigners & Bullies 
YORKS No + + yORKS } ; W.G, of 
WORK! No, 1. CLEVELAND, OHIO. sie ee CooLipGE & Co. 


Steel and Iron Bridges, Roofs, Turntables, Buildings and Structural Iron Work, BRIDGES, BUILDIN GS AND SU BSTRU CTURES 


CARL BINDER, MAURICE SEIFERT. 


BINDER & SEIFERT, THE MASSILLON BRIDCE CO. 
CONTRACTORS AND CONSULTING ENGINEERS, |‘:cstmsviewrs. = MASSILLON, OHIO. 1 i: HILTON. ees 


) d t Bri 
WOODEN, COMBINATION, IRON AND STEEL BRIDGES, VIADUCTS, | "°°" 215, fron Turn Tables, Roofs and Buildings, and General Stractural Iron Work. 


} ROOFS, BUILDINGS AND FOUNDATION WORK. Chicago Office: Room 67, Caiumet Bidg., 19! La Salle St. 


Room 803 Royal Insurance Building, 169 Jackson St., Chicago, I). ' Toledo Office: is z Rooms I and 2 Darst Block. 
DANIEL R. COFRODE. LOUIS P. EVANS. ss” 


COFRODE & EVANS, CO ee aa. a 
Engineers and Contractors. on eee 


Cooper's Spectfications o 
DESIGNS FURNISHED IF REQUIRED. p pecifi of 


Railroad Bridges & Trestle Work. Mill & Factory ry Buildings, Etc Iron and Steel Railroad Bridges, 25 cents 
-— POTTSTOWN, 


“LiveNaoon, ¢ uiescoma, MO. VALLEY BRIDGE & IRON WORKS 


CONTRACTORS. _... LEAVENWORTH, KAN. 


Railroad Bridges and Trestle Work, Docks, Buildings, Ete. — 
i U/\. A 3, TULLOCK, Pro 


Designs Furnished if Required. Erection of Iron Work a Specialty. 
MFRS. AND BUILDERS OF 


Office, 328 Chestnut St., Room 35, Philadelphia, Pa. me ae si ty 
Cc. C. MORRISON, President. J. C. MORRISON, Secretary. 


THE COLUMBIA BRIDCE CoO., =. a =" e » Wrought Iron, Steel, Howe Truss 


oe ‘and Combination Bridges, Tu™ 


ENGINEERS & BUILDERS Tavles, Draw Spans, Roof Tre 


Of Iron and Steel Railroad and Highway Bri es Viaducts, Trestles, Roofs and Turn a" es, Piers, Substructures, Fou 
Tables, Combination (Iron and Wood) Stone Arch and Wire Bridges. ¢ 


OFFICE AND WORKS, LOUIE STREET - - DAYTON, OHIO. , dations, Etc., Etc. 


4 ¢ 


a 
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F mING LEON BRIDGE & MEG. CO. 


CLEVELAND, 0. 
IRON AND STEEL BRIDGES AND VIADUCTS, 


ROOFS, TURNTABLES, GIRDERS, IRON AND STEEL EYE BARS, ELEVATED RAILROADS, 
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AS KING, fregident. 
S A. KING 


° ACL 6 RY COAL BUFPALOn 
oT sy ohe ino RIDSe CO. CLEVELAND ©, 





EDGE MOOR, DELAWARE. 


Office and Works, Pittsburgh, Pa. 


— PITTS BURGH, 


~ 













S. Maurice, reorge S. Field, 
Edmund Hayes, . Macdonald, 


Civil Engineers, 
AND 
Constructors of Iron and Steel 
Bridges, Viaducts, Roofs, Ele 


vated Railroads, Marine 
Piers, etc. 


Works: Athens, Pa. 


WROUGHT IRON 


BRAIDGE Cco., 
OANTON, 
. AB. Abbott, res, : D.Hammond, 

. Vice -Pres.: F. M. Lowe BSec’y 
& Treas.; EB. J. dor, Eng’r. 
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Iron Bridges & Roofs, 
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VAILE & YOUNG'S 


PATENT METALLIC 


SKYLIGHTS. 





slock. 
teenie 
WITHOUT PUTTY. 
cents. Perfect Construction for Railroad Buildings, 
Factories, etc., where Large and Continuous 
Lights are required. Thousands of feet in use. 
cents. SEND FOR ILLUSTRATED CATALOGUE. 
a 










VAILE & YOUNG, Baltimore Md 


ite. BRIDGE & IRON WORKS, 
Bridges, Roofs, Substructures. 


sale ie asec: wis. 


Bouscaren’s Specifications of 
Iron and Steel Highway Bridges, 25 cents 


Bouscaren’s Specifications of 


RKS. 


Prop. 


OF 

ywe Truss 
yes, Turn 
of Truss 
s, Four 


a 
= 


er ee ea 


Iron am! Steel Railroad Bridges, 25 cents. \No. 436 Walnut Street, - - - - 


Capacity of Works 16,000 tons per annum. 


BARLEY B. GIBBS, Treas, A. H. PORTER, Engineer. 
NG, Secretary. F.C. OSBORN. Engineer. 


EDGE MOOR BRIDGE WORKS. 


MAJOR BLOCK, CHICAGO. 


KEYSTONE BRIDGE COMPANY, 


- Chicago Office, 205 La Salle St. St. 


SHIFFLER BRIDGE COMPANY, 


MAIN OFFICE AND WORKS: 


FORTY-EIGHTH STREET and A. V. R. R., 


Pr A. 


UNION BRIiDCE CO., 


No. | BROADWAY, NEW YORK. 


| ANCH OFFICES: 


EDWIN THACHE Ay Consulting Engineer, 

| 258 W. Main 
OLAF HOFF, Consulting Engineer, 

602 Oneida Block, Minneapolis, Minn. 


Street, Louisville, Ky. 


Chas. Kellogg, Prest. Robt. Grimes, Vice Prest. Walter Hawxhurst, Treas. W.S, McCord, Secy 


ELMIRA BRIDCE CO., 


{LLIMITED.) 
ENGINEERS AND MANUFACTURERS. 


Steel andiron Bridges, Roofs & Turntables. 


ELMIRA, N. Y. 
OFFICE & WORKS: NEW YORK OFFICE: 
BULMInRA, N.Y. 1s BROoaDWwaAY 


W. M. LEVERING. W. A. GARRIGUES 


LEVERING & CARRICUES, 
ENGINEERS and CONTRACTORS 


For Iron and Wooden Bridges, Trestles, Buildings for Railroad purposes, 
Factories, &c. Structural Iron Work of all kinds. 


218 S. 4th STREET, - - - PHILADELPHIA, PA. 


JAMES NEILSON, Pres. WwW. L. COWLES, Cw. Enc. 
L. E. COCHRAN, Vice-Pres. B. F. BOYD, Stc. & TREAS- 


The Youngstown Bridge Co., 


MANUFACTURERS OF 


IRON BRIDGES STEEL 


IRON STRUCTURAL WORK. IRON ROOFS AND TURN TABLES. 


YOU NGSTOWN, oO. 


Chicago Bridge & Iron Co., 


443 Rookery Bldg., CHICAGO, ILL. 


Works: 105 & 106 Streets, Rock Island & Panhandle Raliroad. 
SUCCESSORS TO 


KANSAS CITY BRIDGE & IRON CO., KANSAS CITY, MO. 
HORACE E. HORTON, ROCHESTER, MINN, 


MANUFACEURERS OF 


BEET ALS for STRUCTURES. 


CONTRACTORS AND BUILDERS 


Steel, Iron and Combination Bridges.— Masonry and Metal Substructures, 
SPARKS & EVANS, 


CONTRACTORS 
MASONRY A SsPHCIAurTy. 


Philadelphia, Pa. 
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4. ¥. ANDERSON. 


ENGINEERING NEWS 


ANDERSON ct BARR, 


meena eh AND a 


| Vrneunat Work, Deep Foundations and Tunneling in Soft Materials 


* 
AUTOMATIC DREDGE FOR, 
‘gyming_CrumoERa, 


NEW YORK STONE CONTRACTING CO. 


JOHN C. GOODRIDGE. Jr., President. 


ADDRESS 


113 East a wenty-Figs § Street, New York City. 


Arches, Abutments, | Bridges, Piers 
Culverts, Tunnels, Dams, Foundations. 


Built or Repaired with Beton 


RECONSTRUCTION OF OLD WORK A SPECIALTY. 
Vatimetes on Application. 
The Lane Brothers Bridge & Construction Co., 


IRON AND STEAL 


Bridges, Jails s Court House Work 


NEWARE, OFIoO. 


I. H. Hathaway & Co., 
Bridges, Trestles, Wharves, Buildings. 


Railroad Work a atta ree Ke 
OMices, 514 and 515 Girard Building, PHILADELPHIA, PA. 


COLUMBUS BRIDCE CO.,| 


COLUMB(tS&, OHIO. 


BRIDCE AND STRUCTURAL WORK 
TRON AND pr rEEe 


Watts Cook, President. W. O. Feyerweather, Treasurer. 


PASSAIC ROLLING MILLS ‘COMPANY, 


Works at PATERSON New York Office, 45 Broadway. 


BRIDGE BUILDERS. 


a Frvarte- ht Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turntables, Ele- 

vated c 
raneanutacturers of all kinds of Iron Work for Bridges and Buildings. Plans and Esti- 
atas fur 


POTTSVILLE IRON & STEEL CO.. 


POTT#=VILLE, PA... 
MANUFACTURERS OF 
sé | ” 


Open-Hearth Steel and Iron Beams, Channels, Tees, 
Angles, Bars, and Buckle Plates. 


ALSO 


BUILDERS OF BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 


And all kind of CONSTRUCTED WORK ot STEEL and IRON. 


CHAMPION BRIDCE CO., 


WILMINGTON, 1. 


Iron and Steel Bridges. 


VIADUCTS. SUBSTRUCTURES AND STRUCTURAL IRON WORKS. 


M. S. CARTTER & COQ,, 


ENGINEERS, 


BRIDGEBUILDERS & | CONTRACTORS, 


sT. 


aacleae Building, 


Fourth & Olive mk 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Address 


240 11th STREET, JERSEY CITY, N. J. 


SMITH BRIDGE COMPANY, 


TOLEDO, OHIO. 


Railroad and Highway Bridges, 
Hydraulic and Water Supply Engineering. 


J. T. FANNING, M. A. S. C. E. 
Consulting Engineer, Minneapolis, Minn. 
The standard authority and most practical book of reference for Engineers, Super 


intendents and Water Commissioners. 8vo, 650 pages, 140 tables, 20 illustrations. 


PRICH, $5.00. 


ENGINEERING NEWS PUBLISHING CO., 
Tribune Building, New York. 


R.P.&JjJ. H. STAATS, 


ENGINEERS AND CONTRACTORS. 


Docks, Bridges, Trestles, Buildings 


35 BROADWAY, NOW YORK, 


7 7 RANE ahSTERL, TX TRON, Ae 


seer THACHER, 
Engineer and Contractor, 


For Iron, Stee! or Combination Bridges. Viaducts, Roofs, Turn-tables, etc. Designs 
Estimates and Proposals furnished on application, Reviews of and Reconstruction of old 
Structure, Work undertaken either as Engineer or Contractor. 


258 WEST MAIN STREET - - - - LOUISVILLE, KY. 


THEODORE COOPER, 


* 
Consulting Engineer, 
No. 35 BROADWAY, NEW YORK. 
Bridges Elevated Railroads, Station and Shop Buildings, Piers, Ferry Houses, or other 
structures, Foundations,General or detail plans, estimates, specifications, and superinten 
dence of construction. Reports made upon existing or proposed structures. 


LLERY COLBY, Prest FITCH, Treas. E. A. LANDON, Ener. 
RANK CONGER, Vice Prest. B ne WILLIAMS, Sec’y. F. H. BRINTON. Sup’t 


Groton Bridge & Manfg. Co., 


BUILDERS OF 


RAILROAD AND HIGHWAY BRIDGES, 


Viaducts, rae Roof Trusses, Turntables,Iron Wharfs, stc. Die 
korgea Eye Bars,and Upset Rods a specialty. 


MainOffice and Works, CROTON, N. Y. 


a 
Southern Office, 646 B St.,8.E. WASHINGTON,D.C, Western Office,O WOSSO, MIC 


THE VERMONT CONSTRUCTION CO. 


ESIGNERS AND BUILDERS 0: 


Railroad and Highway Bridges. 


Iron Roofs, Turntabler, Girders, 
SsT ALBAN S..' VEADMONT. 
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STEAM DREDGES. Forrrr | ~ rawcoesccon  MASONTY Constraclioy 
Philadelphia Bridge Works. | wc2i20.2 ene Gro. « 


inols. 








i 


Materials—Methods of Using Materials— 
Foundations— Masonry Structures— 
Ete.. 6te. 





Illustrated with numerous cuts and six fold- 
ing plates. 
Svo. Cloth, $5.00. 
PoR SALE BY 


THE ENGINEERING NEWS PUB. 00. 


Tribune Building, New York. 


PILE DRIVERS. 
STEAM PILE HAMMERS. 









Yulcan Iron Works, Chicago COFRODE & SAYLOR, Atlantic Dredging Co. 


Y (aT Send for 1890 Catalogue, CIVIL ENCINEERS AND 
j 


aoa ~FBRIDGE BUILDERS. 
TIMBER, PILES, DOCK LOGS,H wos. eS a 


AND SPARS. 
16 BEAVER STREET, NEW YORK. 


} g Telephone and Telegrapb Poles a specialty PENNA. 





Taian a. 
RIVER & HARBOR IMPROVEMENTS, 
31-33 PINE STREET, NEW YORK. 


THE TRENTON IRON COMPANY, TRENTON, N. J.. 


Super MANUFACTURERS OF 


UL08 
POTTSTOWN, EC ‘ 257 8, Fourth 8t., 
= Ee PHILADELPHIA, 


Telephone, No, 982 New 





1S. 


RON AND STEEL WIRE AND WIRE ROPE 


of all descriptions, including cables of the best ee and of any desired length for street cable roads. The 
attention of all users of wire rope is specially called to the Trenton Iron Co,’s Patent Locked Wire Ropes, 


k which are far superior to any other in tensile strength and durability; from the fact that the wires in these ropes 
TK. are interlocked, “unstranding” or projection of broken wires is impossible, and consequently a smooth surface only 
is constantly presented to the sheave or drum, causing these latter to last indefinitely. One of the locked wire —_— 
sr under pro conditions will outwear two or three ropes of the ordinary style. The Trenton Iron Co. 
as also call attention to their 


PATENT WIRE BOPE TRAMWAYS (BLEICHERT SYSTEM), 


also their hoisting and conveying plants for es, open cut mines, docks and contractors’ work. Hanlage and 
Sanat ae of power by wire ropes a specialty. Surveys made and plans furnished at moderate rates by com- 
petent engineers. 





Rigid Locked Rope, 


COOPER, HEWITT & CO... New York. 


THE BERLIN IRON BRIDCE COMPANY, 


Cuas. M. Jarvis, Pres. and Chief Engr. Burr K. FIELD, Vice-Pres. and Treas. Gro. H. SaGe, Sec'y. “WH Mace Mov ron, Consulting Engineer. 
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TRON TRUSS ROOF OVER ROLLING MILL FOR THE COE BRASS MANUFACTURING CO., AT TORRINGTON, CONN. 
istration is taken from iron roof built in 1886 for the Coe Brass uf Co., at Torrington, Conn., and covers the finest b 
ges. ang ee oe this canatry. “7 main mill ts 205. Yon and fe. wide wth iouiie room 2a fe joug ad sr wides rungiog peraill with See two supported by a 
Cc arched a w ween rr) trusses designed to carry shafting, es 
Made of suftclent seer eae Ge Lhe tolls ta aed covet fousinga. Tole evade ths coccetly dal ccindgus af seine ecb eaeeia Teen Whe net ame 


Write For_Our_lilustrated Cat:logue. | Office and Wo.ks: EAST BERLIN, CONN. 


ow eee ~~ errno — een nner pn 


Se Rae Reena 
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LAWN i GROUND FIRE ae 
FLUE AND PIPE LININGS, 
CHIMNEY TOPS, AND ALL 
PRODUCTS OF FIRE CLAY. 
UHRICHSVILLE, OHIO, 


EXCELSIOR SEWER-PIPE WORKS) 


MANUFACTURERS OF 


SEWER PIPE. 


CALUMET, JEFFERSON CO., OHIO. 


AMERICAN FIRE CLAY CO. 


FREEMAN. "8 “STEWART, 


MANUFACTURERS OF THE TINGS 

WEST VA. NG BRICK, 
FIRE BRICK, FURNACE LININGS, ach AND GROUND CLAY. 

P. 0.: Toronto, Ohio. ~ - * Works: Freeman’s Landing, W. Va 


Hoosae Tunnel Route, The 


Short ery oMeaee RA ROAD y West, 


press tral and drawing-room cars on all ex- 
press tr 
w A. he Bon, 
* GENERAL PASSEN mA B AGENT, inno 
Locomotives, Rails, 


FOR SALE dimn Car, iorsor 


Boilers, Engines, De mapors 
Crushers, Pumps, Drills re ils 
in = "order. ‘Excavator, Steam 
Lighter, 1 Steam Excavator. 
for what you want, 

W. 8. MIDDLETON. 


ts Sohn et. N.Y 
DEADSTROKE 


POWER HAMMERS. 


Writei|NEW CONCRETE MIXER 
B34 to 210 Eleventh St., Jervey City, N. J. 


CRAM'S STEAM PILE HAMMER, 


CONSTRUCTION IMPROVED. 
OVER 600 IN USE. SEVEN SIZES. 
5 to 250 pounds. 

“98/) U} 009 4040 
*890U919J9Y IO LV[NIIGD 103 pusg 


DIENELT & EISENHARDT, Mkrs., R. J. & A. B. CRAM, 
1306 Howard St., PHILADELPHIA; 80 Criswoild St. oe Mich. 


te orn en : cps a 
fe a - wc Noni 4: a 


Cockburn Barrow & Machine Co, 


MANUFACTURERS OF 
VITRIFIED SALT GLAZED 


SEWER PIPE, 


Flue pipe and Flue Linings, Fire Brick, 
Ground Clay, Tile, and all Fire Clay Pro. 
ducts. 


TORONTO, Jefferson Co., Ohio, 


McMAHAN, PORTER & (0, 


NEW CUMBERLAND, W. VA. 
MANUFACTURERS OF 


STANDARD SALT GLAZED 


SEWER PIPE, 


Also DOUBLE STRENGTH for 
mime ee V ERTS, 


FIRE BRICK, ETC. 


itshugh Sewer Pipe and Fire Clay Co, 


MANUFACTURERS OF 


Vitrified and Salt Glazed Stoneware Sewer 
and Culvert Pipe, Stove Pipe, Flue 
Linings, Fire Brick, Vitrified 
Paving Brick, Fire Clay 
Products generally. 


PRINCIPAL OFFICE AND WORKS. 


NEW BRIGHTON, PA. 


PITTSBURGH OFFICE AND WAREHOUSE, 1040 and 1042 Penn Ave. 


HOISTING ENGINES, 


STBAM PUMP EBNGINES, 
neral Mill Machinery, both new and second-hand, a specialty 
Write us fully, stating oe = ou My “Over 800 machines, new apd second-hand, full; 
ribed, an prices in our new I it just - 
s. C. ‘FORSAI rH & CO., Manchester, 
Branch Office: 207 and 209 Centre Street, New York. 


C. W. BOYNTON, 


SEWAREN, N.J. 


Ure Dredge Las it 


Drain Pipe, ae, es 


Drain Tile, 


Fire Brick, etees 


Fire Proofing 


manufacture all classes of I Machines for 3 deepening channels 
ure all chases proved, ines 


euvir’ ineproveunent reclamation. rite for 


|URIE DREDGE MFQ.CO,, Kansas City, Mo. 


= manera rotten eatin se 
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The Deane Steam Pump Co, 














M HOLYOKE, MASS. a, 

= : ane ge 

| Water Works Engines, Sip an! 

0, WRITE FOR FULL ILLUSTRATED CATALOGUE. —— — —— a a se 





THE GEO. F. BLAKE MANUFACTURING CO. 


BUILDERS OF 
STRICTLY FIRST CLASS EVERY STYLE OF 


2 PUM PING BNGINES SINGLE AND DUPLEX REGULAR AND SPECIAL. 
) 


for Water-Works and Sewerage Systems. J lJ M A | N 6 M A 0 i N R Y 


CONTRACTS TAKEN FOR COMPLETE woR— 
s PUMPING MACHINERY] MLC WORK OIL LINES 
| ON ANY SYSTEM OF WATER-WORKS MINING RAILROADS 
: : . REFINERIES MARINE WORK 
Estimates gladly furnished at any time. And Every Branch ot Manutacturing and Con- 
i SEND FOR SPECIAL CATALOGUE. tract Work. 
1 







WAREROOMS aT 


111 Federal St.,Boston. 535 Arch St., Phila. 95 & 97 Liberty St., New York. 
THE BALDWINSVILLE CENTRIFUGAL PUMP 


The Oldest, Best and Cheapest Centrifugal Pump 
in a Mashes, Ve'tica!, Horizon’al and Gustin, 2a. oe Sn 
var7'as. m 100 to 40,000 ‘Gallous perf minu lor 


os Moet nok : IRWIN VAN WIE, Man'tr. “Gzcbat cs : 


PENNA Sand Pumping Outfits a Speciaity 


ewer 





g 



















4. F. NOFYETT. H. C. HODGKINS, ¢. B. 4, ¥. CLARKE, C, B €. T. MOFFETT. 
OIL WELL ce ee CO,, LIMITED. MOFFETT, HODGKINS & CLARKE, 
sii : Ge teuean evan Gade daab: ENGINEERS AND CONTRACTORS, 
: Also at Pittsburgh, Bradford and Oil City, Pennsylvania. 
\ Manufacture and Sell every Article, Tool or Appliance needed at et Construction of Water-Works, Gas Works, Electric Lighting, 





werage in Cities and Towas. Also, general Railroad Engineering 


iS, ARTESIAN WELLS, ond Goaaee truction, Plans, Specifications and Estimates prepared. 







sae New York Mffice,34} Pine Street, Chicago Office, 720 Opera House Block 
— EITHER FOR GAS, OIL, WATER, OR MINERAL TESTS. lees ete et SSSR 
and, fully BOILERS, DERRICKS, CASING, PUMPS, THACHER & BREYMAN N, 





ENGINES, TUBING, FITTINGS, CORDACE. 






VMI IIS sreerrr 
tN Y WZ NZ Sided 






or, N.H, Ss b Eg 
Brass and Iron Goods and Supplies ubmarine Engineers and Divers. 
, Contractors for submarine | work of all kinds = divers are required. 
ae | For S1EAM, Gas, PETROLEUM OR WATER. vering sunken propert 
silding Yo Hie BP Laying Submerged or for Water, Gas ont " Bewevege a Speciality. 





rh 





Estimates and Consultation promptly given. Correspondence solicited 
Office, No. 28 Summit St., Toledo, Ohio. 


THE COLLIAU PATENT 
CUPOLA FURNACE 


with 1889 improve nents leads all others. Write for reduced 
price list No. 60. Manufactured exclusively by 


BYRAM & CO., Detroit, Mich 


Dean Bros,’ Steam Pump Works 
INDIANAPOLIS, . IND. 


DUPLEX PUMP. SINGLE. 


iy ae ie a ae 





r Catalogues and Price Lists on Application | © 


THOMAS CARLIN'’S SONS, 


MANUFACTURERS OF 


Ko'sting and Bridge Building 


ENGINES. 


COMPLETE LINE 
OF 


CONTRACTORS’ 
Equipments and Supplies 
Always in Stock. 


192 Laycock St, 
? ALLEGHENY, PA. 


s 
ofing 
———$— 





















PUMPING MACHINERY 
FOR ALL PURPOSES. 
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nn 
err. The Gordon Steam Pump 60... : ie zi. 


Fly Wheel Pumps. HAMILTON, OHIO. 


Philadelphia, 705 Arch Street. | New York, 98 Liberty Street. 
Chicago, Phoenix Building. Pittsburgh, 410 Lewis Block, 


MANUFACTURERS OF 


Water Works and Sewerage Conrnactors ror Duepatva 
BOR IMPROVEMENTS. 
Fuller Buildine, Jersey City, N. J, 


Pumping Machine : South Gay a tie _ New 


a es 


Horizontal or Vertical Steam and Power fie : Dredging Contractors. 
Pumps for any duty. 


ae ceai wena a 2 lag Se eimens 


AND Han. 


RS IT cs 
en RRL OA 


Most, if not all, late dredger patents, w hether 
endless-chain or suction, depend for success on 
F parts not covered bs these patents, but fully 

= covered by mine. I have suits pending against 
OE Aitabe hPa sT., ‘ Pr ; many of these, with more to follow. Parties 
paren be ° _& who infringe my patents are seeking to sel] 


‘ : their subordinate patents and infringing ma- 

C0 : ¢ f : chines before judgment can be had. [ caution 

5 5 ’ : ie ye, all carefully to examine patents and to consult 

F ; gg y f ; : : i expert patent attorneys as to scope and valid. 

Dredging, Pile Driving, ; oe ity before buying, using or building new ma. 
AND : 


: chines, as I shall avail myself of all the re 
Submarine and Stone Work. sources of the law in protection of my rights, 
A. B. BOWERS, Engineer, 
Piles, Hewed Timber and Sawed Lumber for Sale. , ‘ Contractor for Dredging, Filling, Etc. 
Large Stock Always on aoa > 17 Cortlandt St , New York; 175 Dearborn St, 
: : - Room 70, Chicago; Room 7, No. 137 Mont. St., 
All Kinds of Barges and Flatboats for Sale or == i 4 ie ee ces seo ey. W., Room 3 ond 
Hire. Towing of every description : = = =| | 4, Washington, D. C. 
promptly attended to. 


; eens 
“ Awarded the Highest Distinction, a : = ; ! Contract Drawings of the New 
Got scesai Gepocicions Paris, 1889" See en ged “9 Croton Aqueduct. 
THE HEISLER PATENT Prices and Full Information on Application. From Croton Dam to Harlem River. 


® iRICcEN SEES Plates 1 and 2.—Map and profile showing the 
Long on hae Electiit) for the Hill System of Condensation. Sher ates ree vere torn 


the Fy me aqueduct. 
a Pl ane 8 ert xo ll, - Boneral form of 
estic ~<A uct. at north side of Harlem River. Sheet } 
» ‘street, Commercial ent Romastio Ld to ls ents AN IMPROVED SYSTEM OF 3% shows beginning of aqueduct at Gaetan 


Sater 7. Belen tnd Finamela | Suecoes CONDENSATION FOR PUMPING ENGINES. | *Pities—shects No. 4, 43 and 16 show tun. 


Cueapest and most Efficient. Patented Sept. 6, 1881, ADOPTED Br eas oceans and masonry in various kinds 


terial. 
The Holly Manufacturing Company, Lockport, N. Y. The Gordon Steam Pump Company, Hamilton, O. weiate Seen 6 Fee 1 aah 2, shee thas 
This system of condensation avoids all loss of water through the condenser while the circulation is ander heet No. 64 shows aqueduct where 
completecontrol Over 10,000 square feet of cooling surface of this system now in daily use. it is in rock tunnel. 


Adress JOHN W. HILL, 21-22 Glenn Building, Cincinnati, 0. | ,¢ ‘edueduct in rock tunnel, 7 and 136, general form 
7.8 and 844, aqueduct 


ssisbaes mpewetn: except floor. Sheet No. 25, 
aqueduct in earth and rock, water pressure 


overhead. 
Plate 8.—Sheets Nos. 9 and 944, tunnel exca 
vation and maso: 


Plate 9. “Sheets Nos. 17, 18 and 20, aqueduct 
in rock tunnel. Sheets No. 19, Fig. 1, aqueduct 


a 1 s E D R lV E R S, on Roorine. Eis.2 ce me. ueduct in compact 


and loose rock. Sheets Nos. 22 and 23, aque- 


ductin earth. Sheet No. 24, aqueduct in tun- 
INGERSOLL AND smhotiawr nel peauiring om aq 


support. 
RO KK DD a b Plate 11. Sheet No. 13, shaft for aqueduct 
Heisler win Light Co. : C Ker Ss, eee Fe geetn 
OFFICE AND WORKS: AIR COMPRESSORS, ROCK CRUSHERS, ere, a of Yonkers. 


wee 13.—Sheet No. 15, saad for shafts, 
809 to 817 Seventh St,, St. Lowie, Mo. Stone Sawing Machinery, Steam Huse, Coal ueduct not under pressur 


Pp 
Mining Machines, Derricks, Stone Channeling ai tie cee Soi ot bicw-of -off and waste 


“3 Machines, Horse Powers, Blasting Batteries, Plate 15.—Sheet N blow-off and waste 
THE J. L. MOTT IRON WORKS, a en ete. weir at Ashford on Saw Mill River 
Manofacturers of ae es : Plate 16,—Sheet No. 26, blow-off and waste 


Fountains and Drinking CHAS. W. MELCHER, weir at Pocantico River. 


Fountains, Statuary, Also, table of bids and prices. 


v 1 . . e > E This Volume of Drawings was prepared and 
roan eee 617 N. FOURTH ST.) ST. LOUIS, MO- | scblished by the Chict Draughtaman of ti 
Lampposts and Lamps, ; Commission in The 
Stable es Banner- tograpbic re uctions of the work ad 
ets, Vanes, e toa page 9 inches by 12 inches, 
St, 86,88 & r) Beekman each sheet being ed by the Chief Engineer, 
N. 


“it de $18 Wabash Ave,, IF YOU ARE P S. Church. 


We have still a few copies left which we offer 
Chicago, Ill, at Twenty-Five Cents per volume (the 


ra We will not hold them very long, 8° 
WRITE US FOR A COPY OF OUR BOOK ON address without delay 
BRASS FOUNDERS AND FINISHERS. 


Engineering News Publishing ©o 
First-class Brass, Bronze and Gun-Meta “A TIN ROOF, " ALS A goer FORMULA ee ee London 


Castings of all descriptions. ; WITH A DESCRIPTION OF THE 
Estimates for all k Containing full dbalacs about tin rooting;, showing how to select, 
—— ee ‘lay and paint, and how to specify for a tin roof TERMINAL STATIONS AND THE 


BOSTON, MASS. in order to obtain best results. UNDERGROUND STATIONS. 


EITHER OR BOTH PAMPHLETS SENT FREE OF COST. te sowed. Viera Pot RR 


’ If your building needs Ventilation, or you are troubled. from downward 
Baker s Masonry Construction. draft in your chimney, write us for information relative to our 


For Engineers 
STAR * VENTILATOR. BOOKS TEI everett, 
Price $5.00. 
PHILADELPHIA. CHICAGO. 
vOR SALE DT vow vere” MERCHANT & (C0. = corer 


Engineering News Pub. Co. 
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STEAM PUMP 


INDEPENDENT CONDENSERS : WATER METERS 





SEND FOR NEW EDITION 


BRANCH OFFICES: 


HENRY R. WORTHINCTON 


OF CENERAL CATALOGUE 





BRANCH OFFICES: 


BOSTON ST. LOUIS 
PHILADELPHIA 86 and 88 LIBERTY SIrREET ST. PAUL 
CHICAGO NEV 7 ORE SAN FRANCISCO 





Southwark Foundry and Machine Company 


PHILADELPHIA, PENNA. 





BOILERS. BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 

CASTINGS, STEAM PUMPS 


SOLE MAKERS OF 
- PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH RCcOxOMmY. DURABILITY. CLOSE REGULATION 


SEN 


|» ps 


30 cesses 


se 


Awarded the Crand Prize at the late Paris Exposition. 








Steam Pumps. 
Vacuum Pumps. 
Filter-press Pumps. 
Dry Air Compressors. 


Vacuum Apparatus. 
Condensers. 
Ammonia Pumps. 
Acid Blowers, Etc. 


GUILD & GARRISON, 


Kent Ave, cor. South 10th Street. BROOKLYN, N. Y. 















HUGHES STEAM PUMP CO,, 


Cleveland, Ohio. 







MANUFACTURERS OF 

®.. Single, Duplex and Compound Steam 
= r r 

em Pumps for every duty. Water-Works 

Pumping Machinery. 


Send for pricesand catalogue. 
(A 
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BUFFALO, NEW YORK. 
Steam Pumps for all duties, 
OMY? 


Water-Works Machinery 
a specialtv. 


tl PIONEER SYSTEM: O MECHANICAL FILTRATION 


Is THE 


HYATT SYSTEM 
WATER PURIFICATION. 


CONTINUOUS AND UNINTERRUPTED OPERATION. 





Our Horizontal Filters are constructed to withstand a pressure of two hun- 
dred pounds to the square inch or more. They are cleansed easily 
and completely with a minimum quantity of water by our 
system of sectional washing. The loss of sand and 
clogging of screens is prevented by our self- 
cleansing shot valves. 


WE ARE THE OWNERS OF OVER SEVENTY PATENTS. PURCHASERS 
OF FILTERS ARE WARNED AGAINST INFRINGEMENTS. 


Compare our records of the Purification of City Supplies with those of other systema. 


HYATT PURE WATER CO., 


Correspondence Invited. 18 Cortlandt St., New York City. 
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XXXIV ENGINEERING NEWS — 


NATIONAL TUBE WORKS COMPANY. 


McKEESPORT, BOSTON, NEW YORK, CHICAGO, ST. LOUIS, PHILADELPHIA. 


MANUFACTURERS OF 


WROUGHT IRON PIPE FOR COLUMNS 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR WATER-WORKS. 
MACK’sS PATENT INJECTOR FOR LOCOMOTIVES. 


Dodge’s Patent Injector for Stationary Boilers and Agricultural Machines, 
SELF-OILING TUBULAR AXLES. 


——————————————————————————————————————————————————————————————————————————————————————— —, 
SAMUEL R. SHIPLEY, President 
JAMES P. MIOHELLON, Secretary. 

THE MICHIGAN PIPE ee === | WILLIAM SEXTON, Superintendent, 


BAY CITY, MICH. ee aac ts 


IRON WORKS 


CAST-IRON 


GAS AND WATER PIPE 


if Inch t 
p Ra nolusicnes 


OFFICE, 
Provident Bldg., Rooms 703 & 704. 


401 Chestnut Street, Phitadelpnia 








Improved Wyckoff Pipe. 


Water Works Builders.| , yi Hel ‘feel TESstre eS. | 


Pipe for Acid Works, Distilleries, Breweries, Mines, Mineral Springs, AMMER pa 
Sulphate Fibre Mills, Tanneries, Etc. 











Steam Pipe Casings and Wire Conduits for Underground Use. 


Steel or lron Spiral Riveted Pipe . FLANGES AND HUBS AND SPIGOTS TO THE REGULAR STANDARD. 





‘or 
Practical for Water, Gas, Steam, or Air, under Light or ~\J/ 
Heavy Pressures. STRONCER LICHTER, CHEAP. THE BEST 


THE SPIRAL ee COMPANY 









PIERCE & THOMAS 


8 to 24 Inches Diameter ; 2 to 25 Feet Lengths; all Pressures. 42 Cortiandt Street, New York 
’ ° 


Uurlvalled for Water Works, Hydraulic Mining, Irrigation, etc. as proved by 
12 years practical experience. 


GENERAL AGENTS. 
ABENDROTH & ROOT MFC. CO. 


28 CLIFF STREET, NEW YORK. : a f lh BRENNAN CRUSHER 
ROCK AND ORE BREAKERS OR GRUSHERS. 


Small Power, Few Repairs, 
THE “ BLAKE” STYLE.) 





CONTRACTORS MACHINES. 
This style of Rock Breaker after 15 years prac- Contractors Supplie 
tical ra EF patel pe Saree 1 ¢ yy proved ~ a ee a 
be t ever des or the purpose o : 

breaking all kinds of hard and brittle gubstances OTTO GAS ENGINE WORKS. 
such 4s UMM é 

Coal. Piaster, Iron, "Gover Tin and Lead SCHLEICHER, SCE & CO 


‘ Ores. Also for making AAZES; 1, 2, 4, 7, 10, 16, LESS GAS CONSUMPTION THAN 
Railroad Ballast and Concrete. 26, and 40 HORSE-POWER. ANY OTHER GAS-ENGINE. 
Mae) Farrel Fonndry and Machine Company OVER 
ANSONIA, CONN 29,000 tation’ mu 
chew Copeland & Bacon, Agents, New York oun ae ; a 
and Philadelphia. — 


Also provements. ‘Tike “tea” isthe d Dynamos combined. Many new and Phacateie im 
iecteens, ahah actual eer is conside The simplest, most re 
Tabi sd eco sida Pris and Desrtion York; 38 Olt St., Re ton. 
ouree 0 ver - 
Shops: N — ortheast Corner 334 and Walnut sts. Philadelphia. P 


VICTOR COLLIALU, 


SOLE MANUFACTURER 







OF THE 


oo Patent Colliau Cupola 


FOR FUKTHER PARTICULARS 


ADDRESS 





a 


AND SAFEST DYNAMITE EXPLOSIVE 
Cikxown : 





KNOWN TO THE ARTS for all Mining, 
Work, Rock and Stump —— J 
Fuse, Caps, Barrerres awn Ececrric Mrntwe Goons. 
le Powder Co., 40 Prospect 8t., Cleveland, O. 2 5 : 
J. W. WILLARD, deo’ Mame | 28°7 Fofformon Ave. - DETHOITT, MICc™ 
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in \meriea or Europe. The Subserip- 



































EQUIPMENT CO. 


-One hundred Street Cars of Various Styles. 








EERING 








< | 


me XXII 
No. 24. 
tered at the —o York City, 
a cond-Class Mi 


0 hii aan nico 
yals Journal bas a Larger Cireula- 
om » than that of any other Engineer- 


ing. Railway or Contracting Journal 


tt .) List is always open to inspection, 

—— a ne Soden 

‘chill, Pres. MP. aa O.B.Colton, Treas. 
T= BD 


AMERICAN CAR 


© Wall St. (Rooms 13-21), New York City, 


av for Sale for Cash or on Car 
Trust Plan 

STANDARD (4 ft. 8 1-2 in.) GAUGE. 
One 11 K 16 Locomotive. 
Three 10 a % 7 vated ‘ 
One 17 X 35-tom BS 
Eight 16 x 24 S-ton “ 
Fifteen Coens Cars. 


‘assenger Coaches. 
Foti Open Excursion Cars. 


All Have Been Oarefully eeentoes 


Under Our Own Superv 
CORRESPONDENCE SoLicrra: 


C. DELAFIELD, M.Am.80c.0 E. 


oivil Buginecr, | 
Room 71 2 WALL 8T., N, Y. 


PENNSYLVANIA STEEL COMPANY'S 


Advertisement on page 8, 
- Should be seen by all persons 
engaged or interested in 
RAILROAD MATTERS. 


BETHLEHEM 


STEEL RAILS. 
LOCOMOTIVES, 








Passenger and Freight Cars, 


RAILWAY FASTENINGS, FROGS. 
AND SWITCHES. 


GEO. A. EVANS, 


40 Wall St., New York. 


Contractors’ 


Protection against claims made against them on account of © 


ACCIDENTS 
To their own or other contractors’ ne and the outside public. by insuring Simple 
wi » 


Employers Liability Assurance Corporation 


(LIMITED), OF LONDON, ENG. 


‘New York, Saturday, June 14, 1890. 





A. T. ROWAND, 
Secretary. 
J. T. HaMBay, 
Superintendent. 


Gro. WESTINGHOUSE, JR. C. H. Jackson, R. PrroarRmn, 
P ‘ Vice-President. Treasurer. 
E, H. GoopMaN, 


JAMES JOHNSO 
Auditor Gen'l Manager. 


R. H. nent 
& "fas't See'y. Asst. Gen'l Mgr. 


& Gen'l Agent. 


THE UNION Switch & SIGNAL Co, 


OF PITTSBURGH, PENNA., 


SOLE MANUFACTURERS OF THE WESTINGHOUSE PNEUMATIC INTERLOCKING AND BLOCK SIGNAL SYSTEMS. 


RAILWAY |NTERLOCKING, SWITCHING AND SIGNALING 
APPLIANCES. 


INTERLOCKING SICNALS 
JUNCTIONS, GRADE CROSSINGS AND TERMINALS. 


SPECIAL APPLIANCES FOR THE PRUTECTION OF DRA WBRIDGES, 
i eee & AUTOMATIC BLock SIGNALS. 
gs, Crossings, Switches & Switch Stands. 


£7 Catalogues; Plans gua Estim 


upon application, and ail 
Siecmention of ce 


hed 
iy given. 
Also, Sole sacaibsitaaah of the WY eetinateeaes sheeie Seting Friction Buffer: This 
is in fact ak paren <. Sarees which can be used in contennien with any coupler, and which 
not only has aaa for absorbing shocks b prevents the destructive recoil 
of Draft iota ‘Gost car repairs decreased, and lite. of cars prolonged. 


OFFICE AND Works: SWISSVALE (near Pittsburgh), PENNA., U.S.A 
New York Office, Times Buliding, Rooms 36 and 37. Chicago 
Home tns. Buliding, Room 320. Boston Office, Hathaway 
Buliding, Room 23. 





ST. LOUIS. 
BLACKMER & POST, 
MANUFACTURERS OF 
SUPERIOR VITRIFIED SALT-CLAZED 


STANDARD SEWER PIPE 


— Np 


Double Strength Culvert Pipe, 


IN TWO AND ONE-HALF FOOT SECTIONS with IMPROVED SOCKETS 
—-FroR—— 


RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


BLACKMER & POST, 
ST. LOUIS. 





and Builders’ /”* 457728. 


POP .SAFETY 
TH E ASH TON V, A L VE. S$ Hove S wide reputation as being the most perfect of 
THEIR SAFETY VAL VES & Give ive perfect tact eccurity againet botler explosions, 


THEIR WATER RELIEF VALVES 


OFFICE AND WORKS, - - 


eanoeres: — eee 


TOWER BLDG, nso B BROADWAY, N. Y. 
Specialty : allroad Structures. 


NEWS 


AMERICAN RAILWAY JOURNAL. 


$5.00 per year. 
Single Copies 18 Cents. 





STEEL RAILS 


And Track Material complete for Logging and 
Mining Roads, and Industrial Enterprises, on 
ne INSTALLMENT PLAN. 


Payment, cash margin twenty-five per cent.; 
balance monthly for 24, 36 or 60 months. 


Also LOCOMOTIVES and CARS, on same 
terms. 
Second-hand Rails purchased. 


THE STEEL RAIL SUPPLY Cv. 


Humpnrreys & Savoe, Managers, 
10 Wall Street, New York, 


| We have no Agents. 





JAMES Sowree. Geo. B. F. Coorrr, 
Vice-President. 


nt. 
wm. V. Cakouw, Sec'y. and Treas. 


NEW YORK EQUIPMENT COMPANY, 


15 Wall St., New York, U.S.A, 
HAVE FOR SALE, FOR CASH OR LEASE, ON EASY 
TERMS, ON THE CAR TRUST PLAN, 
LOCOM@TIVES, PASSENGES AND 
FREIGHT CARS, Ete., 


OF BOTH STANDARD AND NARROW GAUGE, 


STEEL RAILS. 


To Railroad Companies, Logging Railroads, 

Mining C 4 one Contractors, ete.: 

We have on hand some 3,000 tons ‘second hand 
iron rails fit to relay. 

We are prepared te furnish contractors on 
railroads second hand engines on monthly rent- 
als, for long or short terms. 

We have bought from the Toledo, St. Louts 
& Kansas (ity Railroad Com y its entire 
Narrow Gauge (three-foot) Equipment, consist- 
|ing of Eleven Locomotives, of Mogul and 
| Porney types, Thirteen Pa:senger and Com- 
bination cars, and Six Hundred Freight 
cars. This is an excellent lot of e —— 
which is in the BEST of order, or will be 

so where necessary. It igotfered at exteuanl nie 
LOW PRICES. 





| Send for Circulars, Correspondence Solicited. 





CLAYTON 


‘AIR COMPRESSORS, 


| For All Purposes to which Compressed 
Air can be Applied. 
| For Catalogue No. 6, Estimates, etc., address 


CLAYTON ATR COMPRESSOR WORKS 


43 Dey Street, New York. 


VALVE CO., 


VALVES. 


motive or Stationary 


For Pumps, Stand Pipes and Steam 
Fire Engines are the best now in the 


market 
in constriction, Automatic in action, Perfectly Controlling the Pressure of the hose 
at whatever speed the engine or pump is worki ~~ " ; ? 


~ - 271 yuaietor STREET, BOSTON, 
Branches: 107 Liberty St., New York; 218 Lake St., Chicago. 


Artificial Stone 










HMDICOTT & MACOMBER 


BOSTON, MASS&.,. Managers for U. S. 


iene 











seh ERS A 


——— SEND FOR BOOK OF SEETCH ES, ~—— 


Asphalt Pavements 


(Especially adapted for 


llochanieal as “Consulting “f fnginoer 


poeseesice 


* ~ 


tndeator tats of a Ss ane eee: 


FORMS, ROUND HOUSES, 
FLOORS IN SHOPS; ete. 
Ragineet iene 2 er ae Company 
Wehn Pavement Co. 


16 & 18 Exchange Place, New Tork. 


nc 
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“SAMUEL A. “"ARTINGSTALL, 


Civil Engineer, 


(Late City Engineer, Chicago.) 


28 RIALTO BUILDING, - - - CHICAGO. 
Plans, Specifications and Estimates for Water 
Works, Sewerage, Bridges and Municipal Work, 
rn 


STEPHEN E, BABCOCK, 


WATER-WORKS ENGINEER, 
LITTLE FALLS, NEW YORK. 


BASSETT BROS., 
Engineers and Contractors. 


wae works Systems Designed, Built or Op- 
erated 





298 MAIN St., - +  BUFFAIA, N. Y. 





CARROL PHILLIPS BASSETT, 
Mem, Am, Soc. C. E., 


. Hydraulic & Sanitary Engineer, 


Designs and Estimates for Water Supply. maaoags 
and Sewage Disposal. Construction superintended 
Cor. BROAD & MARKET, NEWARK, N. J. 
Box 2,078, New York City. 
EDWARD M. BOGGS, 
Civil and Hydraulic Engineer, 


Irrigation Systems a Specia ty. 
8AN BERNARDINO, OAL. 


G, BOUSCAREN, 
Oonsulting Engineer, 
99 West sth St., GENCINNATI, 0. 


and superstrac 
vtand iedets, water works 
jons reports 








tare of 
t 
toes puginoering wore. 


BENJ, BUTTERWORTH, FRANK T. BROWN, 


Late Comm’r of Patents. Late Prin. Ex, U.8. Pat. Office 
BENTON J, HALL, A. P. SMITH, 
Late Comm’r of Patents. Mechanical Engineer, 


Butterworth Hall Brown & Smith, 


Attorneys and Counsellors at Law, 
SOLICITORS OF page 


WASHINGTON 1ICAGO, 
606 Eleventh Street, N.W. 25 & 26 ieee Build’g. 


ISAAC 8S. CASSIN, 
Civil Engineer, 
Late Chief Engineer Water Department, Phila, 
1404 N. TWELFTH ST., PHILADELPHIA, Pa. 


Water-works construction, ‘surveys, estimates, 
drawings, specifications, consultations and superin- 
tendence in the construction of water works, 


THOMAS C. CLARKE, 


Consulting Engineer, 
No. 1 BROADWAY, NEW YORK. 


Telephone call: Pear] 207. 
Cable address: Mellate. 


WALTER W. CURTIS, 

M,.Am, Soe, ©, E, 
gineer, 
Foundations, Water-W orks and Sewerage. 

Drake Block, 8ST. PAUL, MINN, 


P. P. DICKINSON, 
M, Am, Soe. ©. E, 


Consulting Engineer and Contractor. 


No. 7 NASSAU STREET, - - NEW YORK. 


f#aiiroads surveyed and estimates of cost furnished. 
Contracts entered into for the construction of Rail- 
roads, Canals, Water works, Sewerage, etc. 

Mineral lands surveyed and reported upon. 


©. E. W. DODWELL, B,A., A. L. HOGG, C, E., 
Asso, M. I, ©. B, M. ©, 8, ©. B, M. 1. ©. B. 


DODWELL & HOGG, 
Civil Hngineers. 


fivom 52, Imperiat Buitpine, Monrreat, Canapa. 
ponte nce atrial Stet Titans 











?ORN HH. DYE. GEO. KE, DATESMAN. 
DYE & DATESMAN, 
Civil Engineers and Surveyors. 


Experts in City work, Topographical and Plain 
Burveys of Cities and Towns. 
s and estimates for Water Suppl: anhee — 
age Systems, Thirty eight Years’ P: 
ence. 


850 Drexel Building, PHILADELPHIA, PA. 


CHARLES H. EGLEE, 
CONTRACTOR FOR 
Water and Gas Works. 
DRAINAGE AND SEWERAGE. 
FLUSHING, NEW YORK. 


G. W. G, FERRIS & CO., 
Civil Engineers, 


PITTSBURGH, PA. 
Inspectors of Structural Tron and Steel, 


H. H, FILLEY, CiviL ENGINEER. 


RAILWAY LOCATION. 


Foundations, Bri-iges, Viadacta, 
Seem sere Bernina Kawase ~“ry Mo 











P lela ant Sar — A oy 








eations, 
ton em Reports 


” PILLEY & CO., 


Civil Engineers,| 
KANSAS CITY, MO. 

age, Surveys, at amnee aes 

Stasmesdenemeanie 


FRANK~L. a 
M, Am, Soe, C, 


Civil and Hydraulic Engineer, 
Rooms 85-36, 12 PEARL 8T., BOSTON, MASS. 


B. D. GREENE, 
Mem, Am, Soc, C, E,, 
Consulting & Constructing Engineer. 


Harbor work a specialty. Plans and estimates pre- 
pared and work executed. 


ROOM 107,50 BROADWAY, NEW YORK. 


JACOB A. HARMAN, C. E., 


Mem. IIL Soc. Eng. and Surv., WaTsexKa, Ill. 














JAS. R. MAXWELL, 
Mem. Am. Inst, Min, Engrs., 


Consulting Engineer. 
Water Works, Sewerage, etc., a Specialty. 
Room 51, 217 Main St., Cincinnati, O. 


ROBERT F. MULLINS, 


Contracting Engineer, 
Warer anp Gas Works, 

ASTOR BUILDING, 10 WALL ST., NEW YORK. 
J. W. Mier. R, F. Hartford. 8, A. Mitchell, 
NIER, HARTFORD & MITCHELL, 
ENGINEERS. 








eee, Specifications and Estimates for| Water Wor' Sewerage, Blectrical Works 
wera Water-Works and | and Municipal Improvements. 
Bridees” Cor struc in superintended. 





RUDOLPH HERING, 
Mem. Am, Soc C, E., M. Inst. C, E., 
Civil and Sanitary Engineer, 
277 PEARL S8T., near FULTON, NEW YORK. 
Designs for Water Supply and Sewerage, Construc- 

tion superintended, 


R. W. Hitprera. P, 8. Hitpretn, 


R, W. HILDRETH a co., 


tnapecorso Esler Wate, Begs, Ra 

ns} 0! wa 

and Bolling t Stock, Bauipmens, NEW YORK. 
Pittsburgh, Pa. Philadelphia, Pa. 
Cincinnat!, Ohio. 227 Main Street. 


ARTHUR 8. HOBBY, ¢ E. 


SEWERAGE SYSTEMS 


FOR 


Cities and Villages, 


Design fand Construction of Large Manufacturing 
Plants. 





GEORGE HORNUNG, M. Am. Soc. M., E. 


Consulting, Civil and Mechanical Engineer, 


30 East Fourth St., Cincinnati, O. 
Surveys made for Water Works Sewerage 8 
tems; Reports rendered; Plans, 8) cations and 


vice ven pera ‘tothe foal piteation 0 f 
ven pei ing Piper on ap no 


steam, and the u 
ery of whatsoever aberhcter' Sued solicited. 





OR 
PHOTO PRINTING PROCESS. 
Ne 181 Tremont St. Boston. Mass 


Desionen null 





3. B, JOHNSON, 
Prof, Civ. Eng., “Wash, University. 


JOHNSON & FLAD, 


Civil and Mechanical Engineers 
Laclede Building, Fourth and Olive Sts., 
ST, LOUIS, MO. 


Consultations, plans, specifications and estimates 
expert testsand reports. Water-works, sewerage sys‘ 
tems, electric light plants ahd to epographical surveys 
for cities and towns. Correspondence in 


EDW. FLAD, ©, E. 





WM. B. KNIGHT, 

M. AM, 800. ©. E., 
Civil Engineer, 
KANSAS CITY, MO., 
RAILROADS—CABLE STREET RAILWAYS 





GEO. A. LATIMER, 
Civil Engineer, 
NORFOLK, NEB. 


H. B. LEACH & CO., 


CONTRACTORS FOR 


Railroads, Water—Works and Sewers, 
112 South Sth St., Philadelphia. 








_ HARRY J. LEWIS, 
Civil ngineer, 
Telephone 568, COLUMBUS, OHIO. 





KARL L. LEHMANN, 


Civil Engineer. 


a neg my Calculation ‘Designing of Struct- 
Iron for Buildings and Bridges, Stone Arches 
and Foundations, 


Room 17, 118 ADAMS STREET, CHICAGO. 
AUGUSTUS W. LOCKE, 
Civil Engineer: 
ORTH ADAMS, MAS88, 
Examinations and Reports made for investors. 
ALBERT Re 





Civil and. sara ee, ical | CTs | nite 
Aue emer fice tet | 


CHATTANOOGA, TENN. 
KANSAS CITY, MO. 
JOHN N. OSTROM, 
Bridge Engiaeer, 
Room 21, 198 BROADWAY, NEW YORK. 

Strain Sheets, Estimates, Details, Inspection. 

W. H. PAINE, 

Mem, Am, Soc. C. E, 


Consulting and Constructing Engineer. 


102 BROADWAY, bet. Pine and Wall streets, 
New York. 


Great Falls; Mon 
ie levation of railways, Pins 
~~ on municipal works. 

intended; foundations. 


Specificatio 
Bridges designed 


and Correspondence 


fi 


WM. BARCLAY PARSONS, 
M. Am. Boe. C. E. 
Civil Engineer, 
3% BROADWAY, 


JOHN N. POTT, 
M, Am, Soc. C, E. and Am. Inst, M. E., 
Civil and ee Engineer, 


Rooms 9 and 10, P. 0, ora. d Floor 
PHILADELPHIA., PA. 


id to 8 . 
Seeley terns Rrenras 


NEW YORE. 


PALMER C. RICKETTS, 


Consulting Engineer, 
17 First St., TROY, N. Y. 


Bridges, Roofs, éte. ations, Esti- 
mates, Superintendence, Sa Reports 
E. L. ROGERS, 


Civil Engineer, 
1787 CURTIS 8T,, DENVER, COL. 


comes of — assistants. Complete 
field 5 arte furnished estimates and specifi- 


cations prepared, Guana Su tended. 
Reliable reports furnished on mines 
en’ 


Anprew RosewarTer. 
M, Am, Soc, 0, E. 


ROSEWATER & CHRYSLER, 
Civil and Sanitary Engineers. 
SPEcraLtres: es, Sewerage, ae Public 
Works, 
422 BEE BUILDING, OMAHA, NEB. 
OSCAR SANNE, 
Consulting Engineer, 


Estimates and plans for Iron and Steel Constructions 
in Buildings, Roofs, Bridges, Draw Spans, Viaducts, 
ete, Supervision of Inspection and Erection, General 
engineering work, 

ROOM 52, COLBY & ABBOTT BUILDING, 
MILWAUKEE, WIS, 


WM. H. SEARLES, C, E., 
M. Am. Soe. C. E., 


Consulting Engineer, 
Wane Buitprina, 
CLEVELAND, - - OHIO. 


M. E. SCHMIDT, 
Civil and Consulting Engineer, 
Mem. Am. Soe, C. E. 
1197 “The Rookery,” CHICAGO, ILL. 
Attention 


Frank Curysier, 


and South 
investigated. Correspondence solicited, 
Wu. Frvpiay Suv, 
Civil Engineer, 


“eek 


_ SHUNK & BRYSON, 
oe wiarater een? 


. 






















pUnWH Th 


B LABORANRY 
_. HUNT & CLAPP 
95 Firra AVENUE, Prrtsy 







GH, Pa, 
Metallurgical Engineers all’ Chemis} 
SPECIALTIES : fesse of RAIL~ 1 all 
terial for BRIDGES and other struct: . 
CHEMIOAL ANALYSES and PHY: <1, Typ 
of all kinds, Agents fo; a 
Tinius Olsen & Co.’s Testing chines, 
ceeoeaeiosbame 
- EDWARDS. SHAW 
Bridge andConsulting E: zinee, 


146 FRANKLIN STREET, BOSsT)) 


+ a eatin Roofs, Railroa: tions ang 


F. G. & G. R. SIKES. = 


Civil Engine. > Pe, 
81 & 82 WHITE BUILDING, BUFF\:\). yx 
aero OFFICE: TONAWAN!) A N.Y 

Bridges, Rai Projects, Surveys, Plan Specs 
tions, Geen Contpaalien superintend c _ 

nai 

Am. Inst 

° Eng’rs- 


MASS, 


Y, 





Member Am, Soc. Civil Engineers. Mem} 
Mining Engineers, Associate Am. Inst. | 


FREDERICK H. SMITH 
Consulting Engineer & Ceologist 


BRIDGE ENGINEER, 
227 E. GERMAN St , BALTIMORE. \p. 





8. Miro 
F. ; . DELL, 


STEPHENS & MITCHEL|. 
Civil Engineers, 
Surv. Plans, Specifications and Estimates for 


Brid Water Works, § 
Municipal Work. ~~ 


722 PINE STREET, 8T. LOUIS, M0. 
EDMUND C, STOUT, 
Civil Engineer & City Surveyor 
42 BROADWAY, NEW YORK, 
Room 61. 





C. C. VERMEULE, 


Civil & Topographical Engineer 


ROOM 188, 71 BROADWAY, NEW YORK. 





J, A. L. WADDELL, 


Consulting Bridge Engineer, 


In of Western office of Tue Puanix Brine 
Co, and Tur Puanix Iron Co, 


Keith & Perry Building, cor. 9th and Walnut streets 
KANSAS CITY, MO. 


GEO. E. WARING, JR., 
M. Inst, C, E., 
NEWPORT, R. I. 


Consulting Engineer. 


Sanitary and Agricultural Drainage, the Lay 
ing Out of Towns, eee ‘ 





G, E.Wanxtne, Jz., M. Inst, C, E., W.H. Cnarmay 
F, W. Farquanar, 
WARING, CHAPMAN & FARQU AHAR, 
Civil Engineers, 
NEWPORT, R. I: 


Furnish Plans for, and Su) se the Construction 
of, Sewerage, Drainage, Plumbing, Water Works, etc. 
‘Topographi ical Work and the Laying out of Towns. 


Gro, E, Wanrine, Jr., ConsultingEnginecr. 





WM. HENRY WHITE, 
Engineer and Contractor, 
Water and Gas Works 
82 PINE STREET, - 


“avy, 


NEW YORK 








EDGAR WILLIAMS, 
Civil Engineer, 
171 La Salle St., CHICAGO, ILL. 


Designs and Specifica- ons or Water Supply, Sew 
erage Systems and Bridges, 





Gro. T, Kerrs, 
M, Am. Soc. C. 


WOLTMANN, KEITH & CO, 


Engineers and Contractors 
for Water Works, ete, 
11 WALL STREET. NEW YORK. 


Knoxville, Tenn. 
ROOM 10, CITY HALL. P. 0, BOX 21. 


‘WRIGHT & WOOD, 
Civil and ‘Sanitary Engineers. 


Sapa 


E. Wourmann. 















3%, Moon, Ju 80. Ey 
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UNION HYDRAULIC WORKS, | KS, 


ESTABLISHED 1837, MANUFACTURE 


Fire HMydrants, Step 
Vaives, Check Vaives, 
Foot Valves, Relief 
Vaives Station Vaives 
Water Coiumna, Etc. 


BRANCHES, BENDS, SPECIAL CASTINGS AND FITTINGS AND OTHE 
SUPPLIES FOR WATER-WORKS. GAS- WORKS. RAILROADS, ETC. 


Germantown Avenue and Second Street, Philadelphia, Pa, 
THE JACKSON & WOODIN MAN’F’G CO., 


¢ R, eon. t Frest, 





= a BURKE, Pree od Trees, Vieo Pres. Supt. G. B THOMAS, Secreta:). 


LAKE SHORE FOUNDRY. 
















all Sizes of 


Branch Castings, Gar Wheels, Locomotive, Car, Bridge and General Castings. 


CLEVBILANDYD, oF 


CHATTANOOGA FOUNDRY AND PIPE WORKS. 


o GILES, President; O. B. IBESTER, Vice-President; M. LLEWELLYN, Secretary Treasurer 
successors to D, GILES & CO., Chattancoga, Tenn... Nanufacturers of 
























Also CASTINGS and 
PATTERNS of every DK 
CRIPIION msde to OR 
DER. 


THE OHIO PIPE COMPANY. 


LOWR 
PRE [D’K H, EATON, Secy. 
H. F. GLENN. Gen’l Supt. 


BERWICK, 
Columbia Co. Pa 


FREICHT CARS, CAR WHEELS, BAR IRON, 
SPECIAL CASTINGS 


oa FOR WATER AND GAS, 
BELL AND SPIGOT, OR FLANGED, 
with FITTINGS, 


Fire Hydrants, Stop Vaives, Lamp Posts, Canada Turbines, £c., ®e. 



















FLANGE PIPE 
AND 
SPECIAL CASTINGS. 








Eteavy Castings a Specialty. GENERAL FOUNDRY & MACHINE WORK. 
naka cs pense ed flit JOHN FOX, Selling Agent, Mellert Foundry & Machine Co., Limited, 
Sizes from Three to Thirty Inches in Diameter. 





160 Broadway, New York. READING, PA. 





DENNIS LONG & COMPANY, | m. y. DRUMMOND. 


LOvuUIsVILLE. HY. 


Gaiam 


SOLE SALES AGENT FOR 


BUILDERS’ IRON FOUNDRY “GLOBE” SPECIAL CASTINGS. 


fice, Corbin Building, 192 Broadway. N. Y. 


DONALDSON IRON co, 


7 i ti for 
MANUFACTURE EXCLUSIVELY Manufacturers of CAST IRON PIPE and special castings 


| Cast-IronGasand WaterPipe| ar: QIN «xn ons 


And SPECIAL CASTINGS of all sizes. ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH CO., PA, 
NATIONAL FOUNDRY & PIPE WORKS, Limited,| Warren Foundry and Machine Company, 


MANUFACTURERS OF 








FLANGE PIPE WORKS AT NEW YORK QFRICE, 
AND PHILLIPSBURGH, 10 BROADWAY. 
y N. J. 
_ SPECIAL CASTINGS, 
: PITTSBURGH, PA., OFFICE: CAST-IRON WATER AND GAS PiIPYPw. 
402 & 403 Lewis Block. SCOTTDALE, a From two to forty-eight inches diameter. Branches, Sends, .Retorts, Etc, 
R, 








THE BUFFALO CAST IRON PIPE COMPANY, [WATER & CAS-WORKS SUPPLIES. 
on Wrought Pbe, ub pee | COE AD Work ot | CAST-IRON. WATER, GAS AND FLANGE 


se Office, 344 EXCHANCE ST., BUFFALO, N. Y. 
a CASTINGS, Bro. 


X ESTABLISHED INCORPORATED PIPE, SPECIAL CASTIN 
1967. FOUNDERS oOFIFON PIPE. ite CHAPMAN VALVE MANUFG CO. VALVES AND HYDRANTS. 


Specifications for bids oe ee nn PREG S ee oe Also on th 
FOR WATER AND GAS. wpecialties of the Soorr such as Heavy Machinery, Boller and Tank Work. 
A'so Special Castings of all kinds. RPANOCOAST & HROGINS. 


28 PLATT and 15 COLD STREETS. NEW YORK 
ET 


DETROIT PIPE & FOUNDRY CO.) CLEVELAND PIPE WORKS CO., 


JAMES MOMILLAN, President, MANUFACTURERS OF 
Huon McMinuan, Vice-Pres- WORKS: 
and General Manager. 


NEW PHILADELPHIA 
W. C, MoMriuan, I 
.  Searcary VHIO. 





J. W. Wurrine, Supt. GEPSRAL OFFICE: 


3 i] 12 j CLEVFLAND, 

Flange Pipe from 2 to 42 ins. General Foundry Work. EVFLAND, OHIO 
Office No. | NEWBERRY and McMILLAN BUILDING. SPBECIAXI: CASTINGS. 

SSS 





4. E. MoWANB, Pres’t & Gen’l Manager, W. D. CAMPBELL, Sec'y & Treasurer.| A. H. McNEAL, Prest, Burlinton, N, J. THEO. STURGES, Treas., New York. 


| ; The gli PIPE & FOUNDRY Co. 
THE GCLAMORCAN COMPANY, — 


* CAST IRON GAS AND WATER PIPE, 


rs. 


ici- 
ons, 





“CAST -IRON PIPE 
FOR WATER AND GA#, 
Large Cylinders and Heavy 
Castings. 
General Foundry Work. 


SEW YORK OFFICE OFFICE AND WORKS, 




















Proprietors of ithe‘Hill City Pipe Works. | -' 


er er eo, ome ll 

















“WARRANTED 


TO ANY 


ROSENDALE HYDRAULIC CEMENT 
MANUFACTURED. 
USED ON THE 


Most Important Works 


IN THE COUNTRY. 
Send for pamphlets on tests and testimonials. 


R 


SUPERIOR | 


For Sale by all Dealers in Masons Mater), 
JOHNSON & WILSON, Gen 
Send for pamphlets. 45 BROADWAY, NEV 


EN SCHARF ASPH LT PAVING C4, 


GEmNTuuUouiIn ww 


TRINIDAD ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. 


Vhe Standard Pavement for 


Cheapness, Health, Durability, Smoothne 36 | 
and Safety. 


THIS PAVEMENT IMPROVES PROPERTY 25 TO 50 PER CENT. 


Send for circulars and estimates, 


Principal Office, 


“MACHINED” CAR WHEELS 


BORED, GROUND AND BALANCED. 
being bored i 
grace fs QrahhsTalentet’ "Proyats guarantoct os to ith ofan ache 
additional life for the wheels, Slitng stock rmanent way, and oe work with 


130 ees te Se Ss ey of Sais new design. The work is done in a 
rapid and yet Immediate dattvery in any quantity, 


NEW VORK CAR WHEEL WORKS, Buffalo, N. Y. 
GRIFFIN CAR WHEEL CO., Detroit, Mich. 


GRIFFIN WHEEL & FOUNDRY CO., Chicago, Ill, 
J BR. ELLICOTT, General Agent, ina FULLER, Northwestern Agent, 


63 Boreel Building, Drake Block, 
_.. 115. Broadway, New York. | St. Paul, Minn 


poor NATIONAL 


SUCCESS 
SURF ACE Enoorsen by Twenty Cities 
i AND Numerous Mi.is, 
WASHING. Factories, HOTELS, ETC. 
—— 


National Water 
145 Broadway and 86 Liberty 


The Oldest and Largest Establishment in the United States. 


“HOFFMAN” CEMENT. | 


Sales in the United States, 000,000 Barrels. Daijy capacity, 5,000 Barrels. We have the 
la and beat uleged tine. and manufacture Galy tres the Best Rock. In com- 
petitive’ test the Ho FMAN ” is always ahead. The heaviest masonry and the 1. t 
~ blic phd are built with ** HOFFMAN.” We publish, for free distribution, a pamphlet 
givi information aboait cemen 


Ernest i. Ackerman} (7, “tale LAWRENCE CEMENT CO,, "new: wom.” 


ALSEN’S "x: CEMENT. 


Tests made under Col. D. C. Houston, .*7"e. ,,/ Enginéers, U. 8, A., of Alsen’s Cement 
used for sea wall around Governor's Island, New x rk Harbor. 
Tensile strength per square inch, 1 day, a ibs. ; 7 days, 600 Ibs.; 30 days, 818 Ibs. 


a s Portland Cement Works, “Post Bldg., (8 Exchange Place, N.Y 
“Improved Union” in Railroad Works. 


LEHIGH VALLEY RAILROAD COMPANY. Office of Chief Engineer. 


A. W. STepMAN, Chief Engineer, Mauch Chunk, February 16, 1887. 
R. W. LESLEY, Sec. & Treas. American Improved Cements Co. 


Dak Si1rn—On all of our new-work done Stung eee the senaheoetion of the Hazleton & Delano 
branch since the ning of cold wander, your ed Union Cement has been used. It 
has given goo’ action, and is well adapted w ore the work must be done in freezing 
westher. So far as we have gone in testing your Cement seas > cars you have shi: a 
results show a gocd Cement. Yours truly, . STEDMAN, Chf. 


LESLEY & TRINKELE, Gales aaa 
220 South Third Street, Philadelphia. 


81 FULTON STREET, NEW YORK. 


SHICKLE, HARRISON & HO ARD IRON COMPANY, 
gyn ol ar: Hon PIPE. POR WATER AND GAS 


(CAPACITY, 250 TONS PER DAY). 


Gas Holders, Stand Towers 

for Water-W orks, Flange Pipe, 

; Pump Connections, Fiexible 

Joints for use under water, and 

= all other Wrought and Cast- 

Iron Work required for Gas 
and Water-Works, 


Will erect GAS HOLDERS 
and STAND TOWERS in any 
part of the United States, Can- 
ada and Mexico. 


SIMPLICITY 

EFFICIENCY | 
“ECONOMY e 
DURABILITY 


Comp: pany, 
New York. 


FILTER 


Fuity Coverto sy Patents. 
PROTECTION GUARANTEED. 
Wire For TESTIMONIALS, ETC. 


Purifying 
Street 


"TO CONTRACTORS AND ENGINEERS. 


FOR SEWER AND LARGE WATER TRENCHES. 


Machines to let oe digging and back filling. Some simple, some complex. Many sizes. | 
weaeout eeounee, fe cost of exeavation. Ten years’ use. Used season in Soston, | 
Eyan Haverhill, Nas ice, Montreal, Worcester, Albany, Erooklyn, Buflalo, 
Cleveland, Cincinnati, Chicago, St. Louis, Kanras City, and many other places. 


CARSON TRENCH MACHINE CO., 21 HAMILTON ST., BOSTON, MASS. | 
THE PATENT HALE PAVEMENT 


Is the best and cheapest Reatve for cities and towns now in use. It is more durable than | 
granite or asphals and costs m H 
Descriptive pamphlet sent on » aeprieation Correspondence solicited. Address 


CHARLES CATLETT, General Manager. Staunton, Va. | 


F. O. NORTON’S Cement was Used for ee 


F. Collingwood ie ee [= Engr., writes 
“We used large quantities of poor 3 : sting the mason of the East River | 


Bridge, and always with satistactor oP rani precautions were taken to | 

insure good a: The pele on ey Bote Tower withstood the weather now | 

for some fourteen years, ah you can refer to it oy it will bear out what! | 

F. O, NORTON, Mone Broadway, New York, | 
STEEL RAILS. : 

ARD SECTIONS i 38 tes. PER YARD; 


ST. 
ET RAILS re 


Pennaeylvania Manat So., | 
2 Wall St., cor. Broadway, New Work City. 
STEPHEN W. BALDWIN Sales Agent. | 


have said.” 


« 


THE BARBER ASPHALT PAVING COMPANY, 


The extent of pavements laid by this com- 
pany, prior to Jan. 1, 1890, is as follows : 


Buffalo 
325, 
Topeka 194, 
St. or :. an 
St. 
G,guotvatent to about 255 miles of 26 ft. road- 


cries st ein inlet ten nese eSiai nee tails 
A. L. BARBER, President, Le Droit Building, Washington, D. C. : j 
Fr. Vv. vegas 1 aa ead: See Washington mathe 1 Broadway, ow oh . 


ae oeeatem, 16 Le Droit 


Isville » 38 Bull Block; one- bacgempae cin 


a oa i 


fzst‘class o waee, It is the standard pavement 
It will save 30 to £0 per cont, of the cost, of 


Droit Building; New York 12 
Block; St. Joseph, 513 Francis 8t.: Topeka, 


ITS ADVANTAGES: 
weer, Wate Smoothness, Health, 
Safe Pop ular- 


ity, eae eapness. 
ean te = pavement which in oe 
y show 255 miles surface in 


This company has laid asphalt pavement in | 
27 cities of the United States on 618 streets. 

It has taken up other pavements and te 
placed them with Trinidad Asphalt Pave. —} 
ment to the following extent: : 


459,083 square yards. 
Rock : a 
and adds 4 ' ao 
uses a car- bg 7 


paaaeegers ond goat 
vehisles. to75 per cent. rg % 


ves human nerves and 
tp the comfort of every person 


EAC econ slams: si AD : 


ee . 
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